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EXPERIMENTAL INVESTIGATION OF EFFECTS OF JET DECAY RATE ON 
JET-INDUCED PRESSURES ON A FLAT PLATE; TABULATED DATA 

By 

John M. Kuhlman, Don S. Ousterhout, and Ronald W. Warcup 

SUMMARY 

This report consists of tabulated data values for all results 
presented in graphical form in NASA CR-2979, and together with 
that report comprises the final report for grant NGL-47-003-039 . 

Data are presented for a small scale experimental model study of 
a single round jet exiting perpendicular to a flat plate into a 
uniform subsonic crossflow. The data are grouped into, four main 
sections. Section 1 presents the static, or no-crossflow, nozzle 
calibration data. Section 2 lists the individual plate surface 
static pressure measurements, as well as the integrated loads, for 
each jet nozzle configuration and velocity ratio. Section 3 lists 
the jet centerline location data and the appropriate power law curve 
fit equation, and section 4 lists the jet dynamic pressure decay data. 

INTRODUCTION 

An experimental study has been undertaken to determine 
the effects of jet decay rate upon the pressure distribution 
induced by the jet on an adjacent flat plate. This simplified 
geometry of a single circular jet issuing at right angles to a 
flat rectangular plate into a uniform subsonic crossflow has 
been utilized as a simplified model of the interaction of the 
exiting engine efflux with a fuselage or wing of a jet VTOL 
aircraft. Such an interaction between propulsive and aerodynamic 
loads is particularly important during transition from hover to 
forward flight, and has been found to be. strongly configuration 
dependent (refs. 1,2, and 3). 


The current data have been suiranarized previously in refer- 
ences 4 and 5, but in those reports only graphical comparisons 
of the data were made. The present report presents all data 
from references 4 and 5 in tabular form. The experimental con- 
figuration studied was the previously mentioned simplified 
model of a jet VTOL aircraft engine exhaust. Decay rates of the 
jet have been varied through use of axisymmetric centerbodies, 
or plugs, placed along the jet centerline in the jet nozzle and 
plenum. These centerbodies, having either a flat or a hemispher- 
ical tip, caused nonuniform jet exit plane dynamic pressure • 
profiles, and increased the jet decay rate over that of a uniform 
jet having no plug. Details of the experimental apparatus and 
procedure have been given in references 4 and 5. 

SYMBOLS 

Data are presented in nondimensional coefficient form or in 
both SI and U.S. customary units where appropriate. Measurements 
and calculations have been made in U.S. customary units. 
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effective jet exit area, (ft^) 

effective jet diameter, m (ft) 

nominal jet diameter, m (ft) 

constant in equation (3-1) 

jet-induced lift loss, N (lb) 

jet mass flow rate, kg/sec (slug/sec) 

jet-induced pitch moment, N-m (Ib-ft) 

exponent in equation (2-1) 

jet exit static pressure, N/in^ (Ib/ft^) 

dynamic pressure, N/m^(lb/ft^) 
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crossflow dynamic pressure, N/m^ (Ib/ft^) 

jet voliime flow rate m^/sec (ft^/sec, or CFM) 
radial coordinate measured from jet centerline, 
m (ft) 

jet-to-crossf low velocity ratio, also ideal 
gas constant, J/kg-K (ft Ib/slug R) 
ar.c length measured along jet trajectory, m (ft) 
jet thrust, N (lb) 
jet exit temperature, K (R) 

effective jet exit velocity, m/sec (ft/sec) 
crossflow velocity, m/sec (ft/sec) 

streamwise plate coordinate, origin a center of jet 
orifice, m (ft) 

transverse plate coordinate, origin at center of jet 
orifice, m (ft) 

coordinate perpendicular to plate, origin at center 
of jet orifice on plate surface, m (ft) 
specific heat ratio 

crossflow density, kg/m^ (slug/ft ^ ) 

PRESENTATION OF RESULTS 


Data for static or no crossflow nozzle calibration are pre- 
sented in section 1, while the tables of jet-induced plate surface 
static pressures and total jet-induced lift loss and pitching 
moment are presented in section 2. Section 3 displays all jet 
centerline trajectory data. Section 4 lists the jet centerline' 
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dynamic pressure decay data. These data have been obtained for 
the following j et-centerbody configurations: no centerbody, 

flat ended ceiiterbody flush with the nozzle exit, flat centerbody 
submerged 0.375 below the nozzle exit, flat centerbody sub- 
merged 0.875 D below the nozzle exit, flat centerbody submerged 
1.375 below the nozzle exit, round ended centerbody flush 
with the nozzle exit, round centerbody submerged 0.5 below 
the nozzle exit, and round centerbody submerged 1.0 below the 
nozzle exit. At the beginning of each section. of the current 
report, a brief description of the data presented is given, as 
well as a table which lists how the data are organized in that 
section. No detailed discussion of these results is given in 
the current report, since it is intended merely as a data tabu- 
lation. Such discussion of results appears in references 4 and 5. 
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SECTION I: STATIC NOZZLE CALIBRATION DATA 


Nozzles used in the current work and in references 4 and 5 
have been calibrated in the static, or no crossflow case only, 
using the following procedure, first developed by Ziegler and 
Wooler in reference 6: 

1. Record barometric pressure, nozzle exit pressure and 
exit temperature, and jet flow rate. 

2. Traverse 0.25 in. above nozzle exit plane across jet and 
record q versus r. 

3 . Integrate product of r times q graphically to calcu- 
late jet thrust. 

4. Calculate effective jet dynamic pressure from 



where exit plane pressure and temperature, T' is 

the measured jet thrust, m is the jet mass flow rate, and 
Y equals the specific heat ratio. 

5. Calculate effective jet velocity and effective jet area 

from 


^eff - 


( 1 - 2 ) 


V 


eff 


iriRTe 
Pe *eff 


(1-3) 


and 


D 


eff 



(1-4) 


The calculated effective exit plane Velocity, 
been used to calculate the nondimensional velocity ratio, R, 
for the crossflow data using 
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R = Ve„/>/25y^ (1-5) 

where the subscript <» refers to crossflow free-stream condi- 
tions. This generally leads to no more than a 5 percent 
difference between R values in the current work and values 
calculated as the square root of the ratio of the dynamic 
pressures. Since the estimated accuracy of the computed R 
values in the current work is no better than 5 percent, largely 
due to the measurement of the jet thrust, T, the current R 
values may be considered equivalent to R values calculated in 
the more traditional manner. One exception to this is for the 
flat-ended . centerbody flush case, where it is estimated that inac- 
curacies in measurement of T, and hence in R, are at least 10 
percent. This is due to the size of the pitot static probe used 
[0.159-cm (1/16-in.) dicimeter probe body] , which is of the same order 
as the width of the annular jet exit region, 0.318 cm (1/8 in.). 

Thus, it is believed that q values are reduced due to a block- 
age effect of the probe/ as v;ell as being averaged spatially 
in the shear layers at the edges of the jet. 

Nozzle exit plane dynamic pressure profiles are shown in 
figures 1 to 8 , and calibration data are tabulated in table 1. 

The local dynamic pressure in figures 1 to 8 is actually propor- 
tional to the vertical distance between the total pressure curve 
and the static pressure curve. Both curves were recorded at a 
distance of 0.635 cm (1/4 inch) above the nozzle exit plane, by 
first recording the static pressure distribution, and then moving 
the pitot static probe upwards 0.635 cm (1/4 inch) and recording 
the total pressure curve. 
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Table 1. Tabulated Static 


Nozzle 

Configuration m^/nec (CFM) K 


No plug 0.0779 (165) 292 


Round plug flu.'Sh 0.0375 (79.5) 292 


Round plug i 

0.5 D down 0.0632 (134) 293 

n 


Round plug 

1.0 D down 0.0770 (164.0) 299 

n 


Square plug flu.sh 0.0269 (57.0) 291 


Srjare plug 

0.375 rj down 0.0318 (67.4) 295 

n 


Square plug 

0.875 D down 0.0589 (124.7) 293 


Square plug 

1.375 D down 0.0698 (147.8) 296 

n 


(2 

(R) 

P 

o 

kPa (Jbj./fl^) 

N 

T 

(Ibp) 

(525) 

102.1 (2132) 

12.7 

(2.86) 

(526) 

100.7 (2103) 

6.14 

(1.38) 

(527) 

102.4 (2139) 

11.2 

(2.51) 

(538) 

102.1 (2132) 

13.3 

(2.99) 

(524) 

101.4 (2119) 

4.08 

(0.918) 

(531) 

100.0 (2088) 

4.89 

(1.099) 

(527) 

104.2 (2177) 

9.70 

(2.18) 

(533) 

101.2 (2113) 

11.5 

(2.59) 



Calibration Data 


m 

kg/sec (lb /.sec) 
m 

0.0936 (0.2063) 
0.0452 (0.0996) 

0.0761 (0.1678) 

0.0936 (0.2063) 
0.0324 (0.0714) 

0.0383 (0.0844) 

0.0709 (0.1562) 

0.0840 (0.1851) 


q 

)cPa (Ib^/ft^") 

11.6 (242.9) 

11.4 (238.3) 

13.6 (284.8) 

12.57 (262.6) 
9.91 (206.9) 

9.90 (206.7) 

12.0 (250.9) 

11.6 (241.4) 


m/:;ec (ft/sec) 

140.2 (460.0) 

140.1 (459.6) 

15.3.1 (499.0) 

147.5 (484.0) 

139.5 (425.0) 

131.4 (431.0) 

141.5 (464.1) 

141.6 (464.5) 


m (ft) 

0.0264 (0.0865) 
0.0185 (0.0607) 

0.0228 (0.0749) 

0.0260 (0.0852) 
0.0162 (0.0531) 

0.0177 (0.0582) 

0.0228 (0.0749) 

0.0252 (0.0826) 







g (r ) , kPa 




g (r) , kPa 



ic pressure profile 
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SECTION 2: PRESSURE COEFFICIENTS AND INTEGRATED LOAD DATA 

In this section the experimentally measured plate surface 
pressures and integrated loads are presented in tabular form. 

All pressures have been non-dimensionalized by the crossflow 
dynamic pressure, and have been calculated as the differ- 

ence between the static pressures with the jet flow on and off. 

The integrated lift loss and pitching moment data have been 
calculated by integration of the pressure data. These have been 
calculated assuming the pressure to be constant on each panel , 
centered around the individual pressure ports. In figure 9 the 
port locations on the plate are shown, and table 2 lists the 
radial locations of each port. 

At the top of each pressure distribution table, pertinent 
data defining each nozzle configuration have been listed, includ- 
ing the jet-tO"crossf low velocity ratio, R, the plug submergence 
depth and centerbody diameter, in nominal jet diameters, the ef- 
rective jet diameter, ^eff' inches, the plug diameter, in 

inches, the jet volume flow rate, 0, in m^/sec and CFM, the 
crossflow velocity, V^, in m/sec and ft/sec, and the jet thrust, 
T, in N and lb. Also included are the dates each data run was 
made . . 

The data for each configuration may be found in the following 


tables ’ 



Configuration 

R 

Table (part a. for 
b. for loads) 

No Plug 

9.11 

2-1 


7.81 

2-2 


6.51 

2-3 


5.21 

2-4 


3.91 

2-5 


2.61 

2-6 

Round Plug 
Flush 

9.08 

2-7 


6.81 

2-8 


4 . 54 

2-9 


2.27 

2-10 
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Table (part a. for pressures. 


Configuration 

R 

b. for loads) 

Round Plug 



Down 0.5 D 

n 

10.35 

2-11 

7.76 

2-12 


5.18 

2-13 


2.59 

2-14 

Round Plug 


* 

Down 1.0 D^ 

9.98 

2-15 

7.49 

2-16 


4.49 

2-17 


2.5 

2-18 

Flat Plug 



Flush 

8.78 

2-19 


6.58 

2-20 


4.42 

2-21 


2.21 

2-22 

Flat Plug 



Down 0.375 D 

n 

8.72 

2-23 


6.53 

2-24 


4.36 

2-25 


2.18 

2-26 

Flat Plug 



Down 0.875 D 

n 

9.49 

2-27 


7.11 

2-28 


4.74 

2-29 


2.37 

2-30 

Flat Plug 



Down 1.375 D 

n 

9.48 

2-31 


7.1 

2-32 


4.74 

2-33 


2.37 

2-34 
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Table 2. Flat plate pressure port 
locations. 


Pressure 

Radial 

Distance 

Port No . 

cm 

( in . ) 

1 

1.905 

(0.750) 

2 

2.223 

(0.875) 

3 

2.540 

(1.000) 

4 

3.493 

(1.375) 

5 

4.445 

(1.750) 

6 

5.398 

- (2.125) 

7 

6.350 

(2.500) 

8 

7. -3 03 . 

(2.875) 

9 

8.255 

(3. -250) 

10 

9.208 

(3.625) 

11 

10.160 

' (4.000) 

12 

•11:430 

(4.500) 

13 

12.700 

(5.000) 

14 

13.970 

(5.500) 

15 

15.240 

(6.000) 

16 

16.510 

(6.500)' 

17 

i7.780 

(7.000) 

18 

19.050 

(7.500) 

19 

20.320 

(8.000). 

20 

20.638 

(8.125) 

21 

20,955 

(8,250) 

22 

21.273 

(8.375) 

23 

21.590 

(8 . 500) 
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Tabife 2-la. Pressure coefficient data for no plug configuration, R = 9.11 


ro 

O NO PLUG 

R ■ 9,11 PlillG OEPTH ■ KFFECTTVF OET OlAMFTEp s 1.R4 CENTFPROLni OIAMFTFR = (i.HB 

JF7 FLOW PA1E ■ 4.S72 CMM ( l65.0«’ CFM ) FpKE STREAM VELOCITK n 15,4 M/S ( 5»,5 t/S ) 




JET FFFFCTIVf VFlOCITy ■ 

140,2 M/S ( 460, 

0 F/S ) 

JFT effective 

THRUST 1 

S12.727 

N (2.8610 LH ) 





PORT 

R 

10 

20 

30 

NON. 

45 

nlMFNSlONAI-IZFn pressures 
ANGLE ( DEGREES ) 

60 75 90 105 

1 20 

1 35 

150 

tbO 

170 

180 



1 

B.Rflll 

0.0762 

0.0885 

•0.2901 

"0.7104 

“1 . 1529 “1,4749 

“1.5584 “1 ,4749 

-1.2217 

-1.0152 

-0,8653 

- 0,7497 

-0.7079 

-0,6391 



7 

8,0080 

0,0000 

-0,0885 

-0,2778 

-0.6219 

-0.9R32 -1,1799 

-1 ,2758 »1 ,1 356 

-1.0054 

- 0,8087 

— 0 ,6760 

-0,5531 

-0.5359 

-0,5482 



3 

“0*0737 

“0.0615 

-0,1672 

“0,2778 

“0.511 3 

-0.8308 “1,0004 

-1.0521 -0.9390 

-0,9456 

“0.6735 

“0,5285 

“0 ,4007 

-0,4031 

•0.4326 



4 

.0,1524 

-0,1 450 

-0 , 1 9 1 7 

-0,2704 

-0,3958 

-0,5f355 -0,6981 

“0,7399 -0,6981 

-0,5506 

-0,4130 

•0,3196 

-0,2458 

-0,2483 

-0,2286 



5 

-0.1622 

“0,1745 

-0.1991 

-0.2581 

•0.3589 

-0.4474 -0.5359 

“0.5678 -0,54oR 

-0.4228 

-0.3245 

-0.2237 

-0.1917 

- 0 . 1794 

“0.1819 



6 

-0,1647 

-0,1745 

-0,1917 

-0,2237 

-0,3097 

.0,4007 -0,4425 

-0,4572 - 0,3933 

-0,3318 

-0,2458 

-0,1770 

-0,1.27 8 

-0, H26 

-0,1499 



7 

“0.1426 

“0. 1549 

-0.1819 

“0.2114 

“0,2606 

“0,1l7l -0,3835 

“0.3909 -0,3638 

-0.2753 

“0,1917 

-0.1598 

-0.1131 

-0.1254 

-0.1082 



8 

-0,1450 

-0,1549 

-0,1696 

-0,l9l7 

-0,2409 

-0,2655 -0,3269 

-0,3417 -0,3245 

-8,2360 

-0,1540 

-0pl303 

-0,1057 

- 0 . 1082 . 

-0,0959 



9 

•0.1131 

“0,1475 

•0.1426 

-0,1672 

“0,2139 

-0.2409 -0,2704 

“0.2827 -0,2507 

-8 ,2040 

“0.1377 

“ 0 , 1008 

-0,0959 

-0,0,8 36 

-0,o9B3 



18 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

-0,2237 -0,2532 

-0,2630 -0,24o9 

j »0 , 1 844 

—0,1278 

—0 ,078 7 

i.0,0664 

-0,0836 

-0,0639 



1 1 

0.0000 

0 ,0000 

0 • 0000 

0.0000 

0.0000 

-0.1770 “0,2261 

“0.2384 -0,7.1 88 

"0.1721 

- 0 .lt Bo 

"0*0516 

-0.0565 

-0.0885 

"0.0615 



12 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 -0,l9fifi 

- 0 , 2 lR 8 _ 0 , lB 44 

-0,1524 

-0,0983 

-0,0664 

-0,0418 

-0,0615 

•0,0516 



13 

0,0000 

0,0000 

0,0000 

0 . 0000 

0,0000 

0.0000 “0,1672 

“0,1647 -0,1573 

“0.1327 

-0,0664 

-0.0295 

-0,01^7 

-0.0442 

-0,0393 



14 

0,0000 

0,0000 

0 ,0000 

0,0000 

0.0000 

0 „ 000 O 0,0000 

-0*1819 -0,1573 

-0,1204 

-0.0664 

0.0000 

-0,0099 

-0,0,369 

- 0 , it 4 4 2 

o q 

bg ptJ 

15 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 0,0000 

-0,1524 -0,i475 

-0,1057 

-0,0590 

0.0000 

-0,0123 

-0,0,3 20 

•0,0270 

'•t:! Q 

16 

0.0000 

0.0000 

0,0000 

0.0000 

0 , 0000 

0.0000 0,0000 

0,0000 0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

-0,0467 

, i 
; 

> 

17 

0,0000 

0,0000 

0,0000 

0,0000 

. 0,0000 

0,0000 0,0000 

0,0000 0,0000 

0,0000 

0,0000 

0,0000 

0 ,000 0 

0,0000 

-0,0320 

> 


18 

0,0000 

0 ■ 0000 

0.0000 

0 ,0000 

0,0000 

0.0000 0,0000 

0,0000 0,0000 

0,0000 

0,0000 

0.0000 

0,0000 

0,0000 

-0,0098 

■ - 

f -i 

19 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 0,0000 

0,0000 0,0000 

0,0000 

0,0000 

0,0000 

0 ; oo 00 

0.0000 

- 0,0221 


•/j 

■ . J 

28 

0 , 0000 

0.0000 

0,0000 

0,0000 

’ 0,0000 

0.0000 0,0000 

0,0000 0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0.0000 

-0,0344 



21 

0,0000 

0,0000 

0,0000 

0,0000 

0.0000 

0 . 00,00 0,0000 

0,0000 0 , 0000 . 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

-0,0295 



22 

0,0000 

0,0000 

0.0000 

0 , 0000 

0,0000 

0,0000 0,0000 

0.0000 0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 



23 

0.0000 

0,0000 

0,0000 

0.0000 

0,0000 

0,0000 0,0000 

0.0000 0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0 . 0,000 

-0,0197 



Table 2-lb. Lift loss and pitching moment data for no plug configuration, R = 9.11 



NON-DJBKKSIOHAL 


H 

M/Tn 


1 

L/T 


POPl 

APEA 

N -H 

i.p-rr 


N 

ih 



1 

1 .5194 

0.000348 

0,000257 

0,001035 

-0.101922 

-0.02291? 

•0,008008 


3! 

2,3297 

0,000486 

0,000358 

0,001447 

-0,146834 

-0.033008 

-0.01 1537 


3 

4.2,977 

0.000726 

0,000536 

0.002162 

-0.238577 

-0.053632 

-0,018746 


4 

8,1179 

0,000868 

0,000640 

0.002584 

-0,364467 

•0.0.81932 

-0,028638 


S 

12.9P0P 

0.000794 

0,000586 

0,002364 

-0.493712 

-0,1 1 0986 

•0.038793 


6 

18.Rg40 

0,000409 

0,000301 

0,001217 

•0,622041 

-0.1 39835 

-0.048876 


7 

25,8299 

-0,000107 

-0,000079 

-0.000319 

-0.751503 

-0,168938 

-0,059049 


B 

33,8179 

-0.000971 

-0,000642 

-0,002593 

-0,882218 

•0.190323 

-0,069319 


9 

42,8471 

-0,001812 

-0,001336 

•0.005394 

•1 ,007883 

-0,27.6572 

-0.079193 


10 

52,9189 

-0.000388 

•0,000286 

-0;00l 155 

•1,101816 

-0,247688 

-0,086574 


11 

62,1073 

0.000987 

0,000728 

0,002939 

-1,177864 

•0,264784 

-0,092549 


12 

78,3142 

0,004192 

0,003092 

0,012480 

-1.379168 

-0,287557 

-0,100509 

’Ti O 
• —I 

13 

101,1776 

0,007636 

0,005632 

, 0.022734 

-i ,390100 

31.2495 

-0,109226 

• ; '.si 

1 4 

121 .5520 

0.01 1 1 78 

0,000245 

0,033280 

-1.464216 

-0,329156 

-0,115049 

■ ' : 

15 

143,7786 

0,014902 

0,010991 

0,044366 

-1,535350 

-0.345147 

-0,120638 


16 

167,8575 

0,015290 

0,01 1278 

0,-045523 

-1 ,537704 

-0.345676 

-0.120823 . 

i 

17 

193,7986 

0.015598 

0,011505 

- 0,046441 

-1 .539438 

-0,346066 

-0,120960 

• A 

IB 

221 ,5719 

0.015707 

0,011586 

0,046765 

-1 ,540010 

“0.346194 

-0.121005 • 


19 

239,8771 

0,015880 

0,011713 

0,0472.78 

-1 .540858 

-0,346305 

-0,171071 


20 

247.4017 

0.015991 

0,011795 

0.047611 ' 

-1.541400 

-0.346507 

-0.121114 


21 

255,0421 

0,016090 

0,011868 

0,047905 

-1.541871 

-0,346613 

-0.121151 


22 

262.7983 

0,016090 

0,01 1868 

0,047905 

-1.541871 

-0.346613 

■0.121151 


23 

270,6702 

0. '0161 60 

0.011920 

0.04811 3 

-1,542195 

-0,346686 

-0,121176 
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Table 2-2a. Pressure coefficient data for no plug configuration,/ R = 7.81 


to 


flO PL'iJf; 6-2B-76 


P • 7,fll plug DFPTH ■ 

JF.7 Flow PME m 4,672 CMM ( CTM 

JfT FfFKCTIVF VriOrtTY « 140,2 M/8 ( 460, 

,000 FFFLCTIVP \J5T nXAMFTFP e 1,01 

) FPKF STPFAM VliPOriry e 19,0 

0 F/R ) JKl EFFFCTIVF tHPUST *12,727 

CEPlPHROm DIAOPTEP ■ «. 
M/s { 98.9 f /6 ) 

N {2.8610 I,H 1 

00 

PORT 

0 

10 

20 

30 

NON- 

45 

niMF.NSIOtlAJ.lZFl) PhFSSUPF.K 
ANCI.F (PF-OPr.F'R) 

60 75 90 105 

120 135 

150 

160 

170 

180 

I 

0.104S 

0,0632 

•0.0524 

-0.3343 

-0.7571 

-1.4275 -1 ,8847 -2.0545 

-1/8196 

-1.3468 -i.3i0i 

•1.2o7t 

-0.9722 

-0.8746 

-0.86(1* V 

7 

0,0253 

0 ,0000 

-0,121 1 

-0,2973 

-0,6912 

-1.1655 -1.490R -1,6061 

-! .5486 

-1,2631 -1,0625 

-«,HPie 

-0,7644 

-0.7138 

-0,7083 

3 


•0,0651 

-0.1572 

-0.3126 

-0,6 7.16 

-0,9.559 -1 ,2414 -1 ,3607 

-1,3083 

-1,0942 ”0,8547 

-0,7427 

-0,6288 

-0.5fi9l 

-0,59o9 

4 

-0.1464 

-0,1626 

-0,2079 

-0.3090 

-0,4662 

-0,7101 -0,8330 -0,9125 

-0,8746 

-e.757J -0,5547 

—0,4445 

-0,3632 

-0.3487 

-0.3506 

5 

-0.1771 

-0.1843 

-0.2311 

-0.2656 

-0,4102 

-0.5473 -0,6722 -0.7l92 

-0,6921 

-0,5927 -0.4355 

-0,3307 

-0.28/1 

-0,2684 

-0.28J7 

6 

-0,1825 

-0,1789 

-0.2223 

-0.2530 

-0.3433 

-0,430! -0.5764 -0,5845 

-0,5710 

-e,4698 -0.3433 

-0,2692 

-0,2331 

-0,240.3 

-0.2331 

7 

-0,1662 

-0,1735 

-0.1861 

-0.216B 

.0.2973 

-0,3777 -0,4698 -0,5078 

-0.4734 

-0,4011 -0,2620 

-0,2132 

-0,1717 

-0.1717 

•0,2006 

S 

-0,1536 

*0,1554 

-0.1S62 

-0.1933 

-0,2476 

-0.3343 -0.3903 -0.1174 

-0.4102 

-0.3433 -0,2421 

-0.1933 

•0,1482 

-0.1717 

-0,1771 

9 

-0,1355 

-0,1391 

-0,1590 

-0,1771 

-0,2277 

-0.2801 -0„3169 -0,3614 

-0,3542 

-0,3000 -0,2042 

-0,1500 

-0.1536 

-0,16MH 

-0.1409 

10 

0.0000 

e .0000 

0.0000 

0 . 0000 

0.0000 

-0.2566 - 0,2987 -o,32i6 

-0.3144 

-0.2584 -0,1861 

-0,1156 

-0,1030 

-0.1229 

-0.1391 

it 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

-0.2241 -0.2602 -0,292.7 

-0,2710 

-0,2476 -0,1644 

-0.1138 

-0,0958 

-0,0976 

-0.1229 

12 

0,0000 

0.0000 

0.0000 

0 , 0000 

0,0000 

0.0000 -0.2223 -0.2638 

-0.2421 

-0.2168 -0.1391 

-0.0723 

-0,0777 

-0,0940 

-0*1138 

13 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 -0,1825 -0.2186 

-0,2205 

-0.1789 -0,1247 

-0 ,0506 

-0,0506 

-0.0651 

- 0.0940 

14 

0.0000 

0,0000 

0 .0000 

0.0000 

0,0000 

0.0000 0,0000 -0,1843 

- 0 . 1 8o7 

-0.1626 -0,1247 

-0.0596 

-0.0470 

-O,O560 

- 0.0849 

15 

0^0000 

0,0000 

0 , 0000 

0 . 000 0 

0,0000 

0,0000 0,0000 -0,1861 

-0,1662 

-0.1464 -0.1012 

-0 ,04 16 

-0,036 1 

-fl.0470 

-0,0687 

16 

0,0000 

0.0000 

0,0000 

0.0000 

0,0000 

0,0000 0 , 00.00 0,0000 

0 , 0000 . 

0,0000 0.0000 

0,0000 

0,0000 

0,0000 

-0,0651 

17 

0,0000 

0,0000 

0.0000 

0,0000 

0,0000 

0,0000 0,0000 0,0000 

0,0000 

0,0000 0,0000 

0,0000 

0,0000 

0 , 0 t *00 

-0,0651 

IP 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0.0000 0,0000 0,0000 

0,0000 

0,0000 0,0000 

0,0000 

0,0000 

0,0000 

-0,0452 

19 

0,0000 

0,0000 

0 , 0000 

0,0000 

0,0000 

0,0000 0,0000 0,0000 

0,0000 

0 . 000.0 0,0000 

O.Of'OO 

0,0000 

0,0000 

-0,0470 

2« 

0,0000 

0,0000 

0.0000 

0.0000 

0,0000 

0,0000 0,0000 0.0000 

0,0000 

0,0000 0,0000 

0 . 000,0 

0 , 000,0 

0,0000 

•0,0578 

21 

0,0000 

0 , 0000 

0,0000 

0 , 0000 

0,0000 

0,0000 0,0000 0,0000 

0,0000 

0,0000 0,0003 

0,o<*eo 

0,0000 

0,0000 

-0,0361 

27 

0,0000 

0,0000 

0,0000 

0^0000 

0 • 0000 

0,0000 0,0000 0,0000 

0,0000 

0,0000 0,0000 

0,00100 

0 , 0000 • 

0,0000 

-0,0416 

23 

0,0000 

0,0000 

0,0000 

0,0000 

0 g 0000 

0,0000 0,0000 0,0000 

0,0000 

0,0000 0 , 00(10 

0,000 fi 

0,0000 

0.0000 

-0 , 0542 



Table 2-2b. Lift loss and pitching moment data for no plug configuration, R = 7.81 



NPN-dIHENSIONAL 


M 

M/Tn 


L 

in 


POPl 

AREA 

N aM 

LB-FT 

N 

LP 


1 

1 .5194 

(1,00(1627 

0,000461 

0,001867 

•0.176763 

•0,039736 

-0.013889 


2 

2,3297 

0,000912 

0,0(1067 3 

0,002715 

-0,253945 

-0,057087 

-0.019953 


3 

4.2977 

0.00149(5 

0,001098 

0.004436 

•0.414092 

-0,0.9 308 8 

-0.032537 


4 

8,1179 

0.002.033 

0,001499 

('. 006052 

-0.631208 

-0.141896 

-0,049597 


5 

12,9851(5 

0.002407 

0,001776 

0.007167 

-0.854808 

-0.192161 

-0.067166 


6 

18,8840 

0.002660 

0,001962 

0,007918 

-1,081935 

•0,243219 

-0,085012 


7 

25.8298 

0,002628 

0,001939 

0.007825 

"1 .303940 

-0.293126 

-0.102456 


8 

33,8175 

0,002691 

0,001985 

0,008012 

•1 ,526162 

-0,343081 

•0,119916 


9 

42.8471 

0,002621 

0,001934 

0,007805 

-1,746698 

•0,392658 

-0.137245 . 


iP 

52.9185 

0,005910 

0,004360 

0.017597. 

-1 ,913300 

-0,4301 10 

-0.150335 


n 

62.1(173 

0,008940 

0,006594 

0.026618 

•2.049123 

-0.460643 

-0.161008 


12 

78,3142 

0.015529 

0.011454 

. 0.046234 

-2,22.9688 

-0,501234 

-0,175195 


t3 

IC’1.1776 

0.023827 

0.017575 

0,070940 

-2.441398 

-0.548826 

-O.19iP30 


14 

121 ,552(5 

0.032528 

0,023992 

0,096843 

-2.581715 

-0,580370 

-0. 202855' 


1» 

143,7786 

0.041152 

0.030354 

.0,122520 

-2.718321 

-0,611078 

-0,213589 


16 

167.8575 

0.041888 

0.030897 

0.124712 

•2.722781 

•0.612081 

•0.213940 


17 

193,7886 

0.042742 

0,031527 

0.127254 

-2,727584 

-0,613161 

-0.214317 


iB 

221,5719 

0,043423 

0 , 0 3 2 0 2 9 

•0.129281 

-2.731158 

-0,613964 

-0i2l459B 

1.'' o 

19 

239,8771 

0,043921 

0,032396 

0,130762 

-2,733607 

-0,614515 

-0.214790 



247,4017 

0.044176 

0.032584 

0.131524 

-2.734845 

-0,6i 4793 

•0.214888 

21 

255,0421 

0’.?144341 

0,032706 

0,132014 

-2,735632 

•0.614970 

-0,214949 

* 

22 

262,7983 

0.044536 

0,032850 

0,132595 

-2.736550 

•0,615176 

-0.215021 


23 

270,6702 

’0.044798 

0,033043 

0.133376 

-2,737765 

-0,615450 

-0.215117 



ro 

u> 



Table 2-3a. Pressure coefficient data for no plug configuration, R = 6.51. 


NO PM)G 6-28-76 

P ■ 6,51 PI,t)G OKPTH ■ ,PBP 

JI7 Flow PATF ■ 4,672 CHW ( 166 . OB CfM ) 

JET FFFFCTIVr VELOCITY a 14B.2 M/S { «6«,n F/S ) 


FFFECTIVF .)FT niAMETFp a 1,04 CENTERHODY lllAMf.TfH a 0,(10 
FPFE STPFAM VELOCITY a 21,5 M/5 ( 70,7 1/S ) 

tlKT EFFFCTIVF THHIISI al2,727 « (2,fl6lO t.B ) 


PORT 0 IB 2H 30 


NON-DIMENSIONAMZFTI PPESSUPFS 
AUGLE ( DEGPFF 5) 

6P 75 9B 105 12(1 13S 150 160 170 lH« 


1 

0,143 d 

0,1 204 

0.1066 

-0.2935 

-0,7588 

-1.4490 

-2.0029 

2 

0,0564 

0,0188 

-0,0752 

-0,2558 

-0.6572 

-1 ,1739 

-1 .5677 

3 

0,0000 

-‘’,0251 

-0.1179 

-0,2734 

-0,5932 

-0.9669 

1 

a 

4 

■0,0953 

-0,1 l 9 l 

-0.1580 

-0,2546 

•0,4440 

-0.6622 

-0,8704 

5 

-0,13 l 7 

-0,1354 

-0,1756 

-0,2546 

-0,3750 

-0.5129 

-0,6434 

6 

-0,1229 

-0.5417 

-0,1505 

-0.1994 

-0,297.2 

-0.4302 

-0,5205 

7 

-0,1166 

-0,1279 

-0,1430 

-0.1919 

•0.2508 

-0,3424 

“0,4440 

8 

-0.1166 

-0,1229 

-0.1191 

-0.1580 

-0,2107 

-0,7859 

-0,3612 

9 

- 0,1028 

-0,0978 

-0.1141 

-0.1354 

-0,1856 

-0.2483 

•0.3123 

10 

0,0000 

0,0000 

0.0000 

0,0000 

0,0000 

-0.2220 

-0.2621 

1 1 

0,0000 

0 ,0000 

0,0000 

0 ,0000 

0,0000 

-0.1844 

-0.2370 

12 

0,0000 

0,0000 

0 ,0000 

0,0000 

0,0000 

0,0000 

-0,2057 

13 

0,0000 

0,0000 

0 , 0000 

0 ,0000 

0.0000 

0.0000 

-0.1655 

14 

0,0000 

0 , 0000 

0 , 0000 

0 ,0000 

0.0000 

0,0000 

0,0000 

15 

0,0000 

0.0000 

0,0000 

0,0000 

0,0000 

0.0000 

0,0000 

16 

0,0000 

0,0000 

0.,0000 

0,0000 

0 ,0000 

0,0000 

0,0000 

17 

0,0000 

0,0000 

0,0000 

0,0000 

0 ,0(100 

0,0000 

0,0000 

18 

0,0000 

0,0000 

0.0000 

0,0000 

0,0000 

0.0000 

0,0000 

19 

0,0000 

0.0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

20 

0,0000 

0,0000 

0,0000 

0 , 0000 

0.0000 

0.0(100 

0 ,0000 

21 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0.0 PO 0 

0,0000 

22 

0,0000 

0,0000 

0,0000 

0 ,0000 

0,0000 

0,0000 

0,0000 

23 

0,0000 

0,0000 

0 , 0000 

0,0000 

0,0000 

0.0000 

0 .00(10 


-2.2311 

-2.004} 

-1,6968 

-1 .6 1 25 

-1.3582 

-1.1701 

-1,0.547 -1,0246 

-1.7470 

-1 ,6943 

-1 ,4335 

-1 ,2040 

-1.0673 

-0,9256 

.0,8754 -0,0478 

-1.4836 

-1.4435 

-1.2366 

•1 ,^27,1 

•0,0415 

•»,7487 

-0.6998 -0.6973 

- 1.0008 

-1,0196 

-0.8704 

-0.6634 

-0,5531 

-0,4828 

-0,4 h 7 H -0,46^3 

-0,7475 

T > t ,7801 

-0.6572 

-0,5004 

-0,4277 

-0.3675 

-(!,3737 -0.3587 

-0.5932 

-0,6221 

-0.5543 

-0,41 l 4 

-0,3311 

-0,2972 

-0.2947 -0.2960 

•0,4879 

-0,5205 

-0,4703 

-0.3512 

-0,2659 

-0,2370 

-0.2646 -0,2671 

-0.4126 

-0,4490 

-0.4114 

-0,3098 

-0,2132 

-0,2082 

-0,2257 -0,2358 

-0.3637 

-0,3963 

-0.3549 

-0,2621 

-0, 1956 

- 0.1681 

-0,1969 -0,1902 

-0,3048 

-0.3374 

-0,3148 

-0.2358 

-0,1706 

-0.1392 

-0,1593 -0,1856 

-0,2584 

-0,3048 

-0.2935 

-0.2145 

-0.1480 

-0. 1779 

-0,1430 -0,1601 

-0,2245 

-0,7521 

-0.2.458 

-0,1919 

-0,1229 

-0,1104 

-0,1380 -0,1467 

•0,1944 

-0.21 37. 

-0,2207 

-0.1768 

-0.1129 

-0.0978 

-0,1028 -0,1304 

-0,1668 

-0,1919 

-0 .7.007 

-0.1643 

-0,0978 

-0,0803 

-0,0978 -0, lJi 7 

-0.1467 

-0. I 58 fl 

-0.1756 

-0. 1 392 

-0,0853 

-0.0715 

-0.0941 -0.1229 

0.0000 

0,0000 

0 , 0000 

0,0000 

0,0000 

0,0{«0 0 

0,0000 -0,1166 

0,0000 

0 ,00(10. 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 -0,1066 

0,0000 

0,0000. 

0,0000 

0,0000 

0, ,000 0 

0,0( i(’'O 

0,0000 -0,1028 

0.0000 

0,0000 

0 .000(1 

0.0 O('O 

0 ,000,(1 

0,0000 

0.0(100 -0,0953 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 -0,0916 

0,0000 

0,0000 

0,0000 

0,0000 

0.0000 

0,000.0 

0,000(1 -0,0.890 

0,0000 

0,0000 

0.0000 

0,0000 

0,0000 

0,0000 

0,0000 -0,0890 

0,0000 

0,0000 

0.(300(1 

0,0000 

0,0000 

0.0000 

0,0000 -0.1016 
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Table 2- 3b. Lift loss and pitching moment data for no plug configuration, R = 6.51. 


P0P1 

NON-DIHKNSIONAL 

AREA 

N -H 

M 

LB-fT 

M/Tri 

N 

h 

■ LB 

L/T 

1 

1 ,5194 

0,001191 

0,000878 

0,003545 

-0.275404 

-0,061911 

-0,021640 

2 

2,3297 

0,001749 

0,001280 

0,005208 

-0,396504 

-0,089134 

-0.031155 

3 

4.2977 

0,002940 

0,002168 

0,008752 

-0,646506 

-0.145352 

-0.050805 

4 

8,1179 

0,004673 

0.003447 

0,013914 

987040 

-0.221887 

-0,077556 

5 

12,9flOP 

0.006446 

0,004755 

0.019192 

-1.326425 

-0,298180 

-0,104722 

6 

18.8R4P 

0.008464 

0,006243 

0.025198 

-1.661716 

-0,373554 

-0,130568 

7 

25,8298 

0.010677 

0,007875 

0.031787 

-1,995755 

-0,440646 

-0,i568l4 

e 

33,8175 

0.013267 

0,009786 

0.039498 

-2.323587 

-0,522342 

-0.182573 

9 

42,8471 

0,016050 

0.011 838 

0.047785 

-2.645552 

-0,594720 

-0,207871 

IP 

52,9185 

0.023028 

0,016986 

0.068561 

-2,904256 

-M, 652877 

-0,228195 

tt 

62,1073 

0.029498 

0.021758 

0,087824 

-3.114582 

-0,700158 

-0. -244725 

12 

78,3142 

0.042520 

0.031363 

0.126592 

-3.402719 

■ -0,764931 

-0.267365 

13 

101,1776 

■- 0,060548 

0,044660 

0.180267 

-3.754222 

-0,843949 

-0,294984 

14 

121,5520 

0.078015 

0.057544 

0.232272 

-3.998760 

-0,898921 

-0,314198 

15 

143,7786 

0’.096312 

0,071040 

0,286746 

-4.230724 

-0,951067 

-0.332,425 

16 

167,8575 

0.09821 4 

0,072443 

0.292409 

-4,242246 

-0,953657 

•0,333330 

17 

193,7886 

0.100231 

0, 07393m ■ 

0.298412 

•4,253587 

-0.956206 

-0.334221 

18 

221,5719 

0.102463 

0,075577 

0.305060 

-4,265309 

-0,958841 

-0.335142 

19 

239,8771 

0.103910 

0,076650 • 

0,309390 

-4.272467 

-0,9604^1 

-0,335704 

2P 

247,4nl7 

0.104501 

0,077000 

0.311126 

-4,275293 

-0,961086 

-0, 335927 

21 

255,0421 

0.105086 

0,07751 1 

0.312867 

-4,778085 

-0,961713 

•0.336146 

22 

262,7983 

■ 0.105689 

0,077956 

0,314662 

-4,280918 

-0,962350 

-0,336368 

23 

270,6702 

0.106397 

0,078478 

0.316770 

-4,284199 

-0,963008 

•0.336626 


P O 

!P ^ 

r- i ia 

1"J 

'I sa 


to 

Ul 


to 

CTi 


Table 2-4a. Pressure coefficient data for no plug configuration, R = 5.21. 


NO PI.UG 6 - 39-76 

a 5,21 PL'IG depth » .OJip EFFECTlVp JE'T DIftHFTtP «= CENlEPPOtU DTAMkTF.B = «5.H» 


JET FLOW PATE ■ 4,672 CMM c 165 . CFH 

JET EFFF.CTtVF VELOCITY ■ 140.4 M/S ( 460 . 

1 

8 F /5 ) 

FPFE STPFAM VFItCCIiy = 76,9 

JET FFFFCTIVF thrust r 12.747 

M/S f 88.4 F/S 
N C 7, 8 656 I.H ) 
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- 1.2716 

2 

0,1339 

0,1039 

0,0179 

- 0,1720 
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- 1.1556 - 1,6839 

- 2,0296 - 2 . 036 J 

- 1.7135 - 1,4169 

- 1,2757 - 1.1288 

- 1,0671 

-1 

3 

0.0665 

0 ,0454 

- 0.0203 

- 0.1745 

- 0,5064 

• 0.9129 - 1,3471 

- 1.6433 - 1.6993 

- 1.4680 - 1.1945 

- 1 , H ?90 - 0.9129 

- 0.8878 

- 0,8724 

4 

- 0.0073 

• 0.0219 

• 0,0682 

- 0,1688 

- 0,3457 

- 0,5794 - 0.8375 

“ 1.0347 - 1.1174 

- 1,0030 - 0,7888 

- 0.6476 - 0.5802 

- 0,5567 

- 0,5827 

5 

- 0,0316 

• 0,0454 

- 0,07 14 

- 0,1380 

- 0,2597 

- 0.4269 - 0,5948 

• 0,7336 - 0.8034 

- e .7466 - 0,5745 

- 0,4609 - 0.4439 

- 0,4423 

- 0,4358 
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• 0.0414 

• 0,0649 

• 0,1096 

- 0,2045 
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- 0.3522 

7 

— 0 g 0 4 1 4 
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- 0 , 3 Bl 4 - 0,2954 
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- 0.1729 - 0.2337 
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- 0 . 2 J 26 
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12 

0.0000 
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- 0,1615 

13 
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0 ,0000 
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- 0.1591 - 0,1307 
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14 
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- 0 . J 298 - 0,1039 

- 0 , 055 ? - 0,0316 

- 0.0852 

- 0.1242 

15 

0,0000 

0,0000 

0 ,0000 

0,0000 

0.0000 

0.0000 0,0000 

- 0,0998 - 0,0990 

- 0,1120 - 0.0852 

- 0,0406 - 0.0162 

- 0.0682 

- 0,1209 

16 

0 .0000 

0.0000 

0 ,0000 

0 . 0000 

0.0000 

0,0000 0,0000 

0 , 000.0 0,0000 

0.0000 0.0000 

0.0000 

0.0000 

0 , 0000 

- 0.1144 

17 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 0,0000 

0 , 00,00 0,0000 

0.0000 0,0000 

0 ,000 0 

0,0000 

0.0000 

- 0,1055 

1 « 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 0,0000 

0,0000 0,0000 

0.0000 0,0000 

0,0000 

0,0000 

0.0000 

- 0 . 09 l ‘7 

19 

0 ,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 0 , 000.0 

0,0000 0,0000 

0,0000 0,0000 

0,0000 

0.0000 

0.0000 

- 0,0917 

20 

0,0000 

0,0000 

0,0000 

0 , 0000 

0,0000 

0,0000 0,0000 

0,0000 0,0000 

0,0000 0,0000 

0,0000 

0.0000 

0.0000 

- 0,0933 

21 

0.0000 

0,0000 

0,0000 

0 ,0000 

0,0000 

0.0000 . 0,0000 

0,0000 0,0000 
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0,0000 

0,0000 
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Table 2-4b. Lift loss and pitching moment data for no plug configuration, R = 5.21. 
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0,002466 
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0.003708 
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-0,088247 
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5 
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•0,490426 

-0,171142 

6 
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0.022526 

0.016615 

0.066905 

-2.661061 

-0.598206 
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7 
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0,086749 

-3.111756 
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R 
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0. 1 88054 
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1 « 1 , 0 1 4 9 
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-0.410630 

1 4 

121.3566 
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0.088175 

0,355053 

-5,485691 

-1,233183 

-0.430339 

15 

143.5475 

0.137028 

0.101072 

0,406982 

-5,712190 

-1 .284100 

-0.448108 

15 

167.5877 

0.1,39935 

0.103216 

0.415618 

-5,729803 

-1 ,288060 

-0.449489 

17 

193,4771 

0,143044 

0,105509 

0,424852 

-5,747291 

-1,291991 

-0.450861 

IP 

221.2157 

0.146147 

0,107798 

0.434067 

-5,763578 

-1 .295652 

•0.452139 

19 

239.4914 

0.148327 

0, 1 09406 

0,440542 

-5,774308 

-1.298065 

-0.452981 

7.ei 

247 ,0040 

0.149253 

0.110089 

0,443294 

-5,778797 

•1,299074 

-0.453333 

21 

254 .6321 

0.150084 

0,1 10702 

0,445760 

-5,782761 

-1.299965 

-0,453644 

22 

262.3758 

0.151051 

0.111415 

0.448633 

-5,7 8 7.308 

-1 ,300987 
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0.151994 
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0.451434 
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Table 2.5a. Pressure coefficient data for no plug configuration, R = 3.91, 
NO PLtIG 6-2'»-76 


R * 3,91 plug PfPTH 

jet flow n^T|: B 4,672 CHM ( 16'5.0f1 GFM 
JET effective VF.LOCtTY e 14{1,4 M/S ( 46H 

= ,OP0 effective jet IUAMETFP = 1,04 

3 FRFE stream VfjicCITY e 35.9 

,R F/S 1 OFT EFFECTIVE THHIIST =12‘.747 

CEOTF.PPODI UIAME.TEH « (''.00 
M/S f 117,9 F/s ) 
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-0,0167 
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-2.5198 -1.9560 

-1,7930 

-1,7379 -1,6736 -1,5675 

2 

0,2462 

0,2249 

0.137R 

0.0072 

-0.32fi9 

-0.H285 -1 ,3742 -1,9344 

-2.1720 

-2.0306 -1,6353 

-1.4551 

-1,4049 -1.3177 -1,3200 

3 

o,inn4 

0.1699 

0.1053 

0,0072 

•0,266.5 

-p.6275 -1,0607 -1 ,4605 

-1.7293 

-1.67CI1 -1,3814 

-1 ,2.080 

-1,1361 -1.0977 -1,1257 

4 

0,0909 

0,0926 

0,05P3 

0,0000 

-0,1540 

-0,3551 -0,5086 -O.R127 

-0,99HB 

-1.0309 -0.8615 

-0,7540 

-0,7409 -0.7680 -0,7.177 

5 

0,0637 

0,0619 

0,0379 

0,0000 

-0,0922 

-0.221R -0.3975 -0,51Rt 

-0,6514 

-0.6997 -0,6067 

-0,5032 

-H,53H9 -0,5936 -0.58J2 

6 

0.0510 

0.0452 

0,029B 
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-0,151R -0,2670 -0.3677 

-0.4535 
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-0,3637 

-0,3840 -0,5141 -0,5005 

7 

0.0393 

0,0392 

0,0244 

0,0099 

-0.0343 

-0.1039 -0.1R97 -0.26H3 

-0,3356 
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P 

0.03P4 

«".0I2S 
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-0.2599 
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9 

0,0 3f)3 

0.0299 

0.02.5 3 

0.0126 

•0,0191 

-0.0596 -0.1071 -0.15R1 

-0.1992 
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-0.1590 

•0.1613 -0.2828 -0.3094 

IP 

0,0000 

0,0000 

0 ,0000 

0,0000 

0.0000 

-0.0416 -0.OR40 -0,1287 

-0,1608 

-0,1843 -0,1811 

-0,1265 

-0,1274 -0,2494 -0,2918 

1 1 

0,0000 

0.0000 

0.0000 

0 ,0000 

0,0000 

-0.0316 -0,o7oo -0,1034 

-0,1328 

-0.1527 -0,1455 

-0.0994 

-0.0935 -0,1988 -(1,2575 

12 

O.ofloo 

0,0000 

0 , 0000 

0,0000 

0.0000 

0,0000 -0,0542 -0,0754 

-0,1057 

-0,1247 -0.1161 

-0,0759 

-e.06l9 -0,16oH -(A, 2263 

13 

0.0000 

0,0000 

0.0000 

0,0000 

0 ,0(100 

0.0000 -0,0361 -0,0605 

-0,0840 

-0,0967 -0,0935 

-0,0520 

-0,0407 -0,1197 -0.1979 

14 

0,0000 
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15 
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0,0000 
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16 

0,0000 
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17 

0,0000 
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0,0000 
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0,0000 

0,0000 O . O (; iO 0 -( ri , l 455 
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0,0000 

0,0000 0,0000 -0,1170 
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Table 2-5b. Lift loss and pitching moment for no plug configuration 


R = 3.91 
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•1,471261 
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14 
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0,301760 
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20 

247 .0040 

0.303857 
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21 

254.6321 

0.305954 
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-1 ,842332 
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22 

262,3758 

0.308141 
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Table 2-6a. Pressure coefficient data for no plug configuration, R = 2.61. 

NO PLUG 6-2<)-7fl 

P * PT.iiG dfpth = .I’.Pf ffffcitvf jft iuamftkb = l.t'-i ctr.'TFHKOPy dtaufth! = i’.of 

OET FLOW PMf r 4,67? CHM ( CFM ) FPPF STPpAN VKr.OOTy = -i3,9 M/p ( 176. S F /S ) 

.JET EFFpCTIVF VFI.oriTY * 14«,4 «/.S ( 46C1.B F/S ) JET FFPFCTIVF THIMIST =t?,717 N (7.P656 T.P 1 

NON-nTMFN5lOVAI, l7,Fn PPFvSflUPFS 
AHGI.F (nFGPFFS) 
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90 
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1 

0 , 366fl 

0.3457 

0 . 2R47 

0 . 17R ? 

“ 0,0705 

- 0 , 40 { i 9 

- 1.0547 

- 1 .7039 

“ 2.3002 

“ 2.5734 

- 2,0699 

“ 1.5776 - 1,2760 

- 1 , 1035 

“ 1 . 05J9 

2 

0.3220 

0,3043 

0.2614 

0,1730 

- 0,0115 

- 0.3240 

- 0.7075 

“ 1,1993 

-1 . 6637 . 

-1 .» 9 o 6 

-1 .7263 

- 1,3026 - 1 , 02V . 3 

- 0.3379 

«- 0,7975 

3 

0 . 77R6 

0,2704 

0,2300 

0 , 1657 

0,0173 

- 0 . 2o4 1 

- 0 , 5o22 

- 0.3161 

“ 1.2011 

“ 1.4367 

“ 1.4167 

“ 1.1197 - 0.3573 

- 0 , 6 9 2 9 

“ 0,646 3 

4 

0.1961 

0 , lBfl0 

0,1655 

0.1296 

0,0416 

- 0.0751 

- 0.7294 
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- 0 , 59JR 
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- 0 . H964 

“ 0,3212 - 0 . 642R 
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•> 

0.1 475 

0 . 1 42fl 

f . l276 

0.1053 

0,0472 

- 0.0295 
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“ 0,6465 “ 0 , 473 * 

- 0,3935 

- 0 , 372.4 

6 

0.1175 

0.1131 

0.1021 

0.0354 

0,0430 

- 0.0063 

- 0 , 03o4 

- 0.1591 

- 0.2521 

“ 0.3592 

“ 0,4661 

“ 0,4331 “ 0,3576 

- 0.2935 

“ 0 . 29«7 

7 

0,0936 

0,0903 

0,0324 

0,0679 

0 ,0400 

0 .0000 

- 0.0546 

“ 0,1135 

- 0,1 336 

- 0.2630 

“ 0.3437 

- 0,3643 - 0,2684 

- 0.2109 

- 0,2174 

R 

0.0771 

0.0773 

0,0709 

0.0533 

0.0363 

0.0056 

- 0,0416 

- 0.0376 

“ 0,1443 

“ 0.7077 

“ 0.2666 

“ 0,2744 “ 0,1941 

- 0, 1444 

“ 0, 15 l7 

9 

0,0671 

0,0645 

0.0597 

0.0517 

0,0307 

0 . 0P | R2 

- 0,0239 

- 0 ,069 3 

- 0.1173 

“ 0,1655 

- 0 , 204 1 

“ 0.7125 “ 0.1511 

- 0 , tO4l 

- 0.1049 

JP ! 

0 . 0000 

0,0000 

0.0000 

0 , 0000 

0,0000 

0.0073 

“ 0.0233 

“ 0.0556 

- 0.0923 

“ 0.1733 

“ 0.1643 

“ 0.1661 - 0,1119 

- 0 , 069 1 

“ 0.0771 

1 1 

0,0000 

0,0000 

0,0000 

0,0000 

0 , 0000 

0 . 0.0 60 

- 0,0153 

- 0,0460 

- 0,0755 

- 0,1101 

- 0,1 304 

“ 0,1282 - 0 , 033 ? 

- 0,0 452 . 

- 0,0473 

12 

0 , 0.000 

0 ,0000 

0 ,0000 

0,0000 

0.0000 

0 . 0.000 

- 0,0099 

“ 0,0346 

- 0.0531 

- 0.0334 

“ 0.1003 

“ 0,0974 “ 0,0653 

- 0.0267 

- 0,0376 

13 

0.0000 

0,0000 

0.0000 

0 , 0000 

0 , 0000 

O.OPOO 

“ 0,0064 

“ 0.0235 

- 0,0493 

“ 0 , .0637 

“ 0.0733 

“ 0,0747 - 0.0512 

- 0,0115 

“ 0,0159 

14 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0.0000 

0,0000 

- 0,0243 

- 0,0402 

- 0,0544 

“ 0,0635 

- 0,0591 - 0.0352 

- O , 0O4o 

“ 0 , 0 V ' 6 ? 

15 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0.0000 

0 , 000.0 

“ 0.0177 

- 0.0295 

- 0.0436 

“ 0.0490 

“ 0,0432 “ 0,0263 

- 0 . 0.013 

“ 0 , 0.034 

16 

0.0000 

0.0000 

0,0000 

0 • 0000 

0, OPOO 

0.0000 

0,0000 

0.0000 

0 , O0Of . 

0 .0000 

0 . 0000 

0,0000 

0,0000 

0,0000 

0,0000 

17 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0.0000 

0.0000 

0,0000 

0 , M 0 0 0 

0,0000 

0,0000 

0,0000 

0 . 0000 . 

0 , 00.00 

0,0000 

1 R 

0 , 0000 

0 , 0000 

0,0000 

0 , 0000 

0.0000 

0,0000 

O . OORC't 

0.0000 

(-1 .(HOP 

0.0000 

O.OCHIU 

0.0000 

0,0000 

0 . 0.0 00 

0 , 0000 . 

19 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0.0000 

0 ,0000 

0,0000 

0,0000 

0.0000 

0,0000 

0 , 000.0 

0,0000 

0.0000 

0,0000 

20 

0 , 0000 

0,0000 

0,0000 

0,0000 

0 , 0000 

0.0000 

0 .0000 

0,0000 

0,0000 

0,0000 

0,0000 

0.0000 

0,0000 

0,0000 

0,0000 

21 

0,0000 

0,0000 

0.0000 

0,0000 

0,0000 

0 . 0.000 

0,0000 

0,0000 

0,0000 

0,0000 

0.0000 

0 , 000.0 

0,0000 

0 , 0.000 

0,0000 

22 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0.0000 

0,0000 

0.0000 

0,0000 

0,0000 

0,0000 

0,0000 

0.000 0 

0,0000 

0,0000 

23 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0.0000 

0 . 000.0 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0 , 0(?0 0 

0,0000 

0,0000 


Table 2-6b. Lift loss and pitching moment for no plug configuration, R = 2.61 


PORI 

NON«nTMFNSTONAL 

»PF,» 

N >H 

H 

fR-FT 

M/ n 

1 

1 

0.014306 

0,010552 

0,042491 

3 

2.336n 

0.031532 

0.015892 

0.063951 

3 

4 ,29hB 

0.03R1 96 

0.02R 1 73 

0,113444 

4 

8,1049 

0.068515 

0,050536 

0.203494 

5 

12,9591 

0.105423 

0.077760 

0.313114 

6 

18.P536 

0.146173 

0.10781 7 

0.434144 

7 

25,7RB3 

0.1 89011 

0,139414 

0.561377 

R 

33,7631 

0,232307 

0,171349 

0,689968 

9 

42.7782 

0.275716 

0,203368 

0,818898 

in 

53.8335 

0.308471 

0,227528 

0,916183 

1 1 

6 2. <1074 

0.334044 

0,246391 

0.992136 

12 

7R.1883 

0.371748 

0,274202 

1.104121 

13 

101.0149 

0.416462 

0,307182 

1 .236923 

14 

1 21 .3566 

0,449467 

0,331527 

1 ,334949 

15 

143,5475 

0.479029 

0,353332 

1 .422751 

16 

167,5R77 

0.479029 

0.353332 

1 ,422751 

17 

193.4771 

0.479029 

0.353332 

1 ,422751 

IR 

371.2157 

0,479029 

0,353332 

1 .422751 

19 

239,4914 

0.479029 

0.353332 

1 .422751 

2n 

347,0040 

0,479029 

0,353332 

1.422751 

21 

254,6321 

0,479029 

0.353332 

1.422751 

22 

262,3758 

0.479029 

0.353332 

1 .422751 

23 

270,2351 

0.479029 

0.353332 

1 .42275! 



L 

L/T 


H 

LR 



-1.503636 

-0,338017 

-0.117957 


-2 ,0971 96 

-0,471 450 

-0, 164620 


-3,1 97098 

-0,717681 

-0.250412 


-4,407234 

-0,990746 

-0,345737 


-5,461272 

-1.227694 

-0,428424 


-6,350453 

-1,427582 

-0,498178 


-7.111133 

- I ,598583 

•0.557851 


-7.747932 

-1 ,741735 

-0,607807 


-8.289531 

- 1 ,863486 

-0.650294 


-8,862529 

-1,992296 

-0,696244 


-9.273589 

-2,084703 

-0.727491 


-9,823488 

• 2,208320 

-0.770629 


10.426102 

-2,343788 

-0.817903 


10.832953 

-2.435248 

-0,849819 


11.167734 

-2,510507 

-0,876082 

o o 





1 1 , 167734 

-2,51 0507 

-0,876082 

hi O 
O W 
O ^ 

1 1.167734 

•2,510507 

-0,876087 

11.167734 

11.167734 

-2,510507 

-2.510507 

-0,876082 

-0.876082 

G S3 

11.167734 

-2,510507 

-0,876082 


1 1 . 167734 

-2.510507 

-0.076082 


1 1,167734 

-2,510507 

•0,876082 

. 

11.167734 

-2,510507 

-0,876082 



U) 


OJ 

K) 


Table 2- 7a. Pressure coefficient data for round ended plug flush configuration, R = 9.08. 

POUND END PLUG 6-30-7<i 

R s 9 , 0 g PLUG DF.PTH s ,C?Ul* EFFECTIVE OFT DTAMFIFP s 0,7^ CENTFPPOJty OTAMFTFP a M.75 

JET FLOW R^Tf ■ 2,252 CMM ( 79.53 CF« ) fPEE STPFAH VKr.OClTy = 15,4 M/f ( 5H.6 F/S ) 

JET effective velocity » F/S f 459.6 F/S ) OET EFFECTIVE THPltST e 6.13U P (1,3779 (.H ) 


NON-DJNFNSroNAMZFri PPFSSUPFS 
ANGLE (PEGREFS) 


PORT 

0 

10 

20 

30 

45 60 75 

1 

0 .0000 

-0.0372 

-0.1415 

-0,3178 

• 0,6(109 -1 ,1U50 -1 ,5222 

2 

-0,O59fi 

-0 . lofifl 

-0,1664 

-0,3o54 

-0,5885 -0.93 1 2 -1 .2.142 

3 

-0,1117 

”0.1 266 

•0,2m36 

-0,28fl0 

-0,516.5 -0.7400 -0,9957 

4 

-0, 1540 

-0,1664 

-0.2210 

-0,2582 

-0,4470 -0,5413 -0,6978 

5 

-0,1440 

-0.1540 

-0,1839 

•0,2260 

— 0,3178 -0,4|96 —0,4867 

6 

-0,1564 

-0,1664 

-0,1664 

-0,1962 

-0,2558 _m,3402 -0.417? 

7 

•0.1242 

•«.1316 

-0,1564 

-0,1689 

-0,2260 -0,2806 -0,335? 

R 

-0,1192 

•0.1117 

“0,1316 

-0, 1515 

-0.1887 -0,2433 -0,2856 

9 

-0,0993 

-0,1068 

-0.1142 

-0,1291 

— 0,1614 -0,5937 —0,2185 

10 

0,0000 

0.0000 

0.0000 

0 ,0000 

0,0000 -0.1738 -0,1906 

1 ] 

0,0000 

0 , 0000 

0,0000 

0,0000 

0,0000 -0,1515 -0,1738 

12 

0.0000 

0,0000 

0 • 0000 

0,0000 

0,00(10 0.0(10(1 -0.1415 

1-3 

0,0000 

0,0000 

0 ,0000 

0 ,0000 

0,0000 0,000(1 -0,12.42 

14 

0,0000 

0,0000 

0.0000 

0 ,0000 

0,0000 0.0000 0.0000 

15 

0,0000 

0,0000 

0.0000 

0,0000 

0,0000 0.0000 0,0000 

16 

0 ,0000 

0 ,0000 

0 ,000 0 

0,0000 

0,0*100 0.0000 0.0000 

17 

0 ,0000 

0,0000 

0,0000 

0,0000 

0,000(3 0,0000 0,0000 

IF 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 0.0000 0.0000 

19 

0.0000 

0,0000 

0,0000 

0 , 0000 

0,0000 0.0000 0,000(1 

20 

0,0000 

0,0000 

0,0000 

0 , 0000 

0,0000 0,0000 0.0000 

21 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 0,0000 0,0000 


90 J05 1 20 135 150 16<' 170 IHO 


-1 

.7432 -1 .5718 

-1.2664 

•0,7698 -0,5314 

-0.4221 *0,4122 -0.4345 

-1 

,3558 -1 ,2.490 

-1 .0181 

-0,6456 -0,4196 

-0.3005 -0.2682, -0,2905 

-1 

.1199 -1 .0973 

•0,8716 

-0.519(1 -0.3203 

-0.2558 -0,2011 -0.20H6 

-0 

,7524 -0,7 32.5 

-0.5662 

-0,3675 -0.1986 

-0,1564 -0.1 19? -0.109J 

-0 

,5513 -0.5339 

-0.4395 

-0,2756 -0,1465 

-0,1465 -0,0944 -0,1018 

-0 

, 447o -0,4420 

-0 . .3650 

-0.2111 -0.1291 

-0.1(’6R -0,(''72O -O,09|9 

-0 

.3650 -0,3551 

•0.3228 

-0.1986 -0,1117 

-0.0844 -0.0695 -0,0.646 

-0 

.3154 -0.3178 

“0. . 2.5 3 3 

-0,J6H9 -0.0869 

”0,0819 -0,0546 -0,1)447 

-0 

.2533 .0.258? 

-0 ,24o9 

-0, I 61 4 -0,0795 

-0,0596 -0,0447 -0,0447 

-0 

,2185 »O.?30q 

-0.1912 

-0,l4]5 -0,077fi 

-0.0521 -0.0.472 -0,0472 

-0 

.1962 -0,1 887 

-0,1763 

-0,1366 »0,o57l 

-0,0472 -0.0372 -W,0447 

-0 

,l7R8 -0,l664 

-0, , 1 56 4 

“(1.1117 -0,«52l 

0,0000 -0.0323 -0.0298 

-0 

.1266 -0,139} 

-0,1391 

-0,ni 7 -0,0447 

(1.0000 -0.,(i24H -0,0298 

-0 

,124? -0.1391 

•0.1242 

•0,l!i43 -0,p37? 

0,H«l'O 0,0*10(1 -0,042 2 

-0 

,I 1 l7 -0,1117 

-0 ,1018 

-0,O869 -0,0397 

0,0(100 0.0000 0,0000 

0 

,0(400 

0,(1000 

0.0000 

0,0000 

0,0'O0,(1 

0,0000 0,0000 -0,0248 

0 

,0000 

0,0000 

0,0000 

(1,0000 

0 ,000(1 

0, 0(100 0,OO(’O 0,0000 

0 

.0000 

0,(H'O0 

0 .0000 

0 ,00(1(1 

0 ,0000 

0,000(1 0,O00{' 0,000(1 

0 

,000.0 

0 ,000.0 

0 ,0000 

0, 0(^00 

0 ,000,0 

0,0000 0,0(100 O.OOCO 

■ 0 

,0000 

0 ,0OO0. 

0 ,0(1P0 

O,0(-1OO 

0,0000 

0.0*100 0,000(1 0,0000 
'V 

0 

,0000 

0 ,0(100 

0,000(1 

tl . 0000 

0,0000 

Pi.Mmn', 


22 0, 000(1 0,0(100 0.0000 0,0000 o.onoo 0,0000 0,0000 o.oooo 0,0000 0,000(1 0,0000 0,0000 0,0000 o.cu'OO 0,0000 

23 0.0000 0,0000 0,0000 0,0000 0,(n*OO M,O{«0O 0,0000 0,0000 0,0000 0,00('0 0,0000 0,0000 0,0(100 0,0000 ('.(U’O.O 




Table 2- 7b. 

Lift loss 

and pitching 

moment data 

for round 

ended plug 

flush configuration, R - 9.08 

POPT 

NON-niMFUStONAL 

APFA 

N .M 

H 

I,R-FT 

M/TH 

! 

N 

1, 

if' 

Ij/T 

1 

1.P151 


0.000124 

0,001479 

-0,096563 

-0,021707 

•0.015753 

2 

4,745» 

m.«51B217 

0,000160 

0.001912 

-0, I 3R»22 

•0,031207 

-0,022648 

.1 

fl,7547 

B.PIB02S6 

0. 00021 1 

0.002524 

-0,225606 

-0,0507)6 

-0,016806 

4 

16,53ftfi 

fl,«RifH49 

0,0001 1 0 

0,001313 

-0,346336 

-0,077856 

-0,056502. 

5 

2fi.44tl9 

•H.Cfa«5037 

-0,000027 

“0.000324 

-0, 462672 

-0,104009 

-0.075481 

f 

3R.4fi75 

-0.000393 

•0 .000290 

-0,003470 

-0,580375 

•0,130468 

-0,0946H3 

7 

52.61ft5 

-0.0007R7 

-0,0O05«1 

-0.006946 

-0.69751 1 

-0.1 56800 

-0.1 13793 

R 


-0.0012R4 

-0 ,000917 

-0,011 325 

•0,812010 

•0,182540 

-0,132472 

9 

B7,2fll4 

-0.001705 

-0.001257 

•0.015041 

-0.921 161 

207144 

-0,150326 


1C17.7974 

-0,000222 

-0,000164 

-0,001959 

-1,003818 

-0.225658 

-0,163764 

n 

12fi,5!51 

0.001110 

0,0009 1 9 

0.009791 

-1.069921 

-0.240518 

-0.174548 

12 

159.5296 

0. 003045 

0.002R36 

0,033922 

-1.151672 

-0.259570 

-0,108375 

13 

2«6,1h33 

0,007754 

0,005720 

0.06R4 1 3 

-1.256423 

-0,282444 

-0,204974 

14 

247.6P69 

0.011622 

0.00R572 

0.102538 

-1,325747 

•0.29B028 

-0.716204 

15 

292,B»36 

0.0152R5 

0,011274 

0,1 34R52 

-1,388357 

-0,312103 

-0,226498 

if> 

341.9133 

0.015490 

0,011426 

0,136667 

-1 ,389603 

•0,312383 

-0,226702 

17 

394,7561 

0,015490 

0.01 1 426 

0.136667 

-1.389603 

-0.312383 

-0.2267C2 

IR 

451 .352H 

0.015490 

0,011426 

0.136667 

•1.389603 

-0.312383 

•0,226702 

19 

4Rft ,64P!4 

0,015490 

0,011 426 

0,136667 

-1 ,3896(>3 

-0,312383 

-0,226702 

2PI 

5h3,96{I.5 

0.015490 

0.0M 426 

0.1 36667 

-1 ,.389603 

-0.312383 

•0.726702 

21 

519.5323 

0,015490 

0,011426 

(1,1 36667 

-1,589601 

-0.317383 

-0. 226702 

22 

535.332PI 

0.015490 

0,01 1426 

0.1 36667 

-1.389603 

-0,317383 

-0.226702 

23 

551,3675 

0.015490 

0.011426 

0,1 36667 

-1,389603 

•0,312383 

-0.226702 


S 9 

^ Q 
O a 

Sg 

9 S 


UJ 

OJ 


Table 2-8a. Pressure coefficient 

BOUMt) FNn rr.dfi 6-lPI*76 

p • 6 ,fll Pt , nr . nn>TM b .(n't* 

JF7 PLOW P«1F > 7.2S? CMM f CFM ) 

JIT JFircTlVF VkI.OCITY » HH.t M/5 ( F/S ) 

data for round ended ping flush configuration, R = 6.81 

FFPPrTIVF .IKT nlM'KTFH c 0.71 OKTKRROPY DtflMFTf-.P r 0, 
H/FF f'TPFAO VM.OrrrV a 20,6 fvr> f 67,5 t /n ) 

.IFT FFFFCTlVj. IHPIIRT > 6.110 N ( 1,3779 },U ) 

75 

PORT 

P 

10 

20 

30 

HOtJ- 

45 

niMF NSinnM,i7.Kr) rPFssiiHKs 
ANOT.F (nFOliFF-.S) 

60 75 90 I«5 

I2vt 135 

150 

1 60 

1 70 

1 HO 

» 

O.0R79 

Cl .04RP 

-0.0371 

-0,1870 

-0 ,4884 

-1 .0228 

-1 .5140 

-1.8531 

-) ,8838 

-1,5601) -0.9628 

-0 ,6684 

-0.5582 

-0,5121 

-0.5093 

7 

0,0293 

0 ,0000 

-0.0447 

-0,1758 

-0,4326 

-0,8 1 91 

-1.1679 

-1 .4526 

-1 ,4526 

-1,2419 -0,7730 

-0,6344 

-0,4368 

-o.362« 

-0,3851 

3 

0.0000 

•0.0223 

-0,0B37 

-0.1814 

-0.3823 

-0,6544 

-0.9447 

-1 . 1624 

-1.7321 

-1,0465 -Mo6699 

-0.4326 

-0.3363 

-0.2791 

-0.2944 

4 

•0,0642 

-0,0506 

-0,1 po5 

-0,1605 

-0.2791 

-0.4312 

-0,6O«4 

-0,7214 

-0.7675 

-0.6879 -0,4465 

-0.2567 

- 0 , 205 1 

-0, 1647 

— 0 , 1 6 j 3 

5 

-0,0614 

-0,0754 

-O.OS93 

-0,1437 

-0,2023 

-0,3l54 

-0,4186 

-0.5023 

-0.5400 

-0,4548 -0,3209 

-0.1898 

-0.1408 

-0, 1 o74 

-0, 1 1 JO 

6 

•0,0572 

-0.0656 

•O,o740 

-0,1074 

-0 , 1 744 

-0.7442 

-0.3209 

-0 . 3flo9 

-0.4130 

“0.369B -h.26o9 

-0.1798 

-0.1 00 5 

-0, 1 047 

-O.oH JT 

7 

-0,051 6 

-0,0460 

-0,0726 

-0,0893 

-0.1312 

-0. !S7o 

-0 . 247o 

-0 , 3056 

-0.3279 

-0.2930 -0.21 21 

-0,1130 

-0,0684 

-0,0530 

- 0 . 0 4 H 8 

fi 

-O.p-HP 

•0,P4o5 

-0.0530 

-0 .0767 

-0.1005 

-0.1 492, 

-0 ,2.065 

-0.2512 

-0,258 1 

-0,7470 -0,18j4 

- 0 , 0 7 5 4 

-0,0460 

- 0,0577 

•0,057V 

P 

.0.0321 

-0.0391 

-O,04flB 

-0,0530 

-0,0893 

-0.1200 

-0,1647 

-0,1995 

-0,2163 

-0,2093 -0,1591 

-0.0795 

-0.0377 

-0,0307 

-0,0265 

IP 

0,0000 

0.0000 

0,0000 

0.0000 

0.0000 

-0.101 9 

-0, 1326 

-0.1619 

-0.1772 

-0.1814 -0,1298 

•0.o53o 

“0.0335 

-0.0223 

•0.04l9 

tl 

0,0000 

0 ,0.000 

0 , oooo 

0,0000 

0,0000 

-0,0879 

-0,1 1 44 

-0,139.5 

-0, 1507 

-0,1521 -0,1242 

- 0,0405 

-0,025 1 

- 0,0181 

it.OvlOO 

12 

0,0000 

0 .0000 

0 ,0000 

0,0000 

0 ,0000 

0 ,0000 

-0,099 1 

-0.1144 

-0,1298 

-0.1312 -0.0921 

-0,0405 

O.OOfe 0 

0,0000 

-0,0321 

J3 

0,0000 

0,0000 

0 . 0 O 0 O 

0,0000 

0.0000 

0.0000 

-0 ,067o 

-0,0921 

- 0 , h 99 ( 

-0.0977 -0,0949 

-0,041 9 

0 , 0000 

0,0000 

0,0000 

H 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

-0,0037 

-P,094o 

- 0 , o 74 o - 0,0684 

-0 , 0 3 4 9 

0,0000 

o.OooO 

0,0000 

15 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0 ,0000 

-0,0586 

-0,0726 

-0,0065 -0,0572 

-0.O279 

0,0000 

0,0000 

0,0000 

16 

0,0000 

0 ,0000 

0,0000 

0,0000 

0.0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

17 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0.0000 

0,0000 

0,0000 0,0000 

0.0000 

0,0000 

0,0000 

0 , 0 OKO . 

IP 

0,0000 

0,0000 

0.0000 

0,0000 

0,0000 

0 . 00,00 

0,0000 

0,0000 

0.0000 

0,0000 0,0000 

0.0000 

0,0000 

0.0000 

0 ,0000 

19 

0,0000 

0.0000 

0,0000 

0,0000 

0,0000 

0 , 0.000 

0,0000 

0,0000 

0,00 00 

0,0000 0,0000 

0 , 0000 

0,0000 

0,0000 

0,0000 

20 

0,0000 


0.0000 

0 , 0000 

0,0000 

0.0000 

0,0000 

0.0000 

0,00 00 

0.000 0 . 0,0000 

0,0000 

0,0000 

Hi -'000 

0,0000 

21 

0,0000 


0,0000 

0,0000 

0,0000 

0.0000 

0,0000 

0,0000 

0,0000 

61,0000 0,0000 

0 , 000.0 

0,0000 

0,0000 

0,0000 

2.2 

0 , 000.0 


0 ,0000 

0 ,0000 

0 , OO 0 O 

0,0 0.0 0 

0 . 0000 

0,0000 

0,0000 

0,0000 0,0000 

0,0000 

O.OflOP 

0 ,(. t ' 0 t " 

0,0000 

23 

0,0000 


0,0000 

0,0000 

0.0000 

0,0000 

0,0000 

0,0000 

0,0000 

P . OOtM * 0,000 0 

0,0000 

0,0000 

0 , 0.000 

0,0000 



Table 2-^Ob. 


Lift loss and pitchinq monn'nt cJnta for round pluq flush configuration, R = 6.81 



NOH-ii I Pension nr. 


M 

M/7n 


L 

t./r 


POP! 

A M F A 

N -w 

l,n-KT 


ri 

1. 0 


\ 

3.P^5l 

8.888623 

8. 808468 

8.885497 

-8,1 9437.1 

-0,841447 

-0,038879 


2 

4.74SR 

W,88!^983 

8,888666 

8,887970 

-8,262521 

-0,859015 

-O,o42«2fi 


3 

fl.7547 

8.M81 583 

8.881189 

8.813261 

-0.428961 

-8,894618 

•0,868660 



16, .136ft 

PI.8P2289 

8.881 ftflfl 

8.828195 

-8,62?«47 

-O, 1 48816 

-0,101612 


5 

26.44«'3 

8.882995 

8,802289 

8.826427 

-8.906864 

-0. 191203 

-8.1 31502 


fi 

.3 B. 4 671 

8.883774 

8.8027R4 

8,833297 

-8,99(1934 

-0,29049S 

-0,160814 


7 

52,6165 

8.084527 

8.883339 

8,839939 

-1 , 141699 

-0,256667 

-0.186257 


H 

6B,8B78 

8.885414 

8,883993 

8,847766 

-1 ,292697 

-8,290599 

-8,210992 


9 

87,2814 

8.886368 

8,884697 

0.856194 

-1.433967 

-0.322333 

-8.233923 


IPI 

1«17,7<»74 

8.889803 

8,886493 

8,877669 

-t ,544637 

-0.3477.35 

-0.251994 


i t 

126.5153 

8.818797 

8.887964 

8,895262 

-1 ,638596 

-0.366556 

•0.266016 


12 

159,5296 

0,814546 

8,818729 

8,179333 

-1.741793 

-0.391653 

-0.294157 


13 

2«6. tPl33 

0.819646 

8,814491 

8.173377 

-1 .966983 

-0,419657 

-0,384553 


14 

247,60169 

8.823986 

8,817692 

8,211621 

-1 .946997 

-8,437693 

-0,317634 


15 

Ifi 

292.8936 

341,9331 

8.02«675 

8,821151 

8,252994 

-2.021521 

-0.454439 

-0.329793 

0 0 

8,829675 

0,821151 

8,257.994 

-7.821521 

-0.454439 

-0,329793 

>— j 

»T? Q 

17 

394.7561 

0.829675 

8,821151 

8.252994 

-2.821521 

-V’. 454439 

-0,329793 










1« 

451,35201 

8.829675 

8,821 151 

8,252994 

-7.821521 

-0,454139 

-0,329793 

tr* 

19 

4P9 .64(54 

8.829675 

8.821151 

8.252994 

-2.021521 

-0,454439 

-0,379793 

A 'Tl 

2PI 

5C13.96R5 

8.829675 

8,821 151 

8,257994 

-2,021521 

- 0 , 4 5 4 4 3 9 

-0,329793 

tet 

21 

519,5323 

8.829675 

8.821 151 

8.252994 

-7.071521 

•0,454439 

-0.37.979 3 

22 

535.3328 

8.829675 

8,821 151 

0,252994 

-2.821571 

-0,454439 

-0.329793 


23 

551,3675 

8.82.9675 

8.821151 

0,252994 

-2.821521 

-8,454438 

-8.329793 



U) 

ui 


Table 2-9a. Pressure coefficient data for round ended plug flush configuration, R = 4.54. 
POtlNn END PLUG 6-3(1-76 

P a 4,54 PliDG depth a FIFFECTTVE JET PTMlFTF'p a H.73 CEflTFHBODi DIADFTEH a n 7S 

JF7 FLOW PMF. B 2,752 CMM ( 79,53 CFM ) FPFE STPFAP VliLOCITy a 30,9 M/5 { 101,3 F /s ) 

illT FFFF.CTIVF VfloCITy a 140,1 M/S ( 459,6 F/S ) JFT EFFFCTTVe THPHSI a 6,130 H ( 1,3779 U< ) 

NON-OTMFNSTONAMEFn PPF SSUPF5 
ANGLE (nFGPEFS) 


PORT 

0 

10 

20 

30 

45 

60 

75 

1 

0,2045 

0.1983 

0 . 125R 

0.0142 

- 0,2249 

- 0.6307 

- 1.1759 

7 

0,1580 

0,1425 

0.0929 

0,0130 

- 0,1840 

- 0 , 49o7 

- 0.8469 

3 

0.1190 

0 . U34 

0.0700 

0,0000 

- 0, 1549 

- 0.3736 

- 0.6598 

4 

0,0657 

0.0539 

0.0341 

0.0000 

- 0,0892 

- 0.2125 

- 0 . 358 } 

5 

0,0390 

0,0341 

0.0248 

0,0000 

- 0,0564 

- 0 . 1 382 

- 0,7317 

6 

0,0316 

0,0285 

0,0204 

0,0000 

- 0 , o4o9 

- 0,0936 

- 0,1617 

7 

0,0297 

0,0198 

0.0161 

0,0000 

- 0,0748 

- 0,0700 

- 0,1084 

n 

0,0265 

0.0273 

0.0173 

0.0000 

- 0,0211 

- 0.0508 

- 0,0874 

9 

0,0223 

0,0704 

0.0174 

0,0000 

- 0,0149 

- 0,0353 

- 0,0694 

10 

0,0000 

0,0000 

0.0000 

0.0000 

0.0000 

- 0.0735 

- 0 . 047i 

1 1 

0,0000 

0,0000 

0.0000 

0,0000 

0,0000 

- 0.0198 

- 0.0465 

12 

0.0000 

0.0000 

0.0000 

0,0000 

0,0000 

0,0000 

- 0.0766 

13 

0,0000 

0,0000 

0.0000 

0,0000 

0.0000 

0.0000 

- 0,0242 

14 

0,0000 

0.0000 

0 ,0000 

0,0000 

0,0000 

0.0000 

0.0000 

15 

0 ,0000 

0,0000 

0 , 0000 

0,0000 

0,0000 

0,0000 

0,0000 

16 

0,0000 

0,0000 

0,0000 

0.0000 

0,0000 

0,0000 

0 , 0000 

17 

0,0000 

0 ,0000 

0,0000 

0 ,0000 

0,0000 

0,0000 

0 ,0000 

Ifl 

0,0000 

0 .0000 

0,0000 

0 ,0000 

0 ,0000 

0.0000 

0.0000 

19 

0,0000 

0,0000 

0,0000 

0 ,0000 

0,0000 

0 , 00-00 

0,0000 

20 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

21 

0,0000 

0,0000 

0,0000 

0 « 0000 

0,0000 

0,0000 

0,0000 

27 

0,0000 

0,0000 

0,0000 

0,0000 

0 ,0000 

0,0000 

0,0000 

2 3 

0,0000 

0,0000 

0.0000 

0 . 0000 

0,0000 

0 . 0i ; o0 

0,0000 


90 

105 

170 

135 

150 

160 

171 ' 

IhO 

- 1.7403 

- 2.1852 

- 7.7379 

- 1.4721 

- 0.9442 

- 0,8065 - 0.7323 

- 0.7267 

- 1.2775 

- 1,6034 

- 1.6536 

- 1,1889 

- 0..7 45 3 

- 0.5886 - 0.5359 

- 0,5328 

- 0.9516 

- 1,2125 

- 1.7645 

- 0.9628 

- 0.6072 

- 0,4529 - 0 . 399b 

- 0.3797 

- 0.51 4-2 

- 0,6505 

- 0.6939 

- 0,5811 

- 0,3414 

- 0,2503 - 0.2088 

- 0.1921 

- 0,3079 

- 0 * 4 0 7 7 

• 0,4448 

- 0, 3879 

- 0,2398 

- 0.1518 - 0.1351 

- 0.1239 

- 0,2243 

- 0.2751 

- 0,2887 

• 0.2745 

- 0,1647 

- 0,0973 - 0,0874 

= 0 , 08Hh 

- 0.1524 

- 0,2026 

- 0.7743 

- 0,7051 

- 0,1702 

- 0,0694 - 0,0558 

- 0,0688 

- 0.1157 

- 0.1413 

- 0,1685 

- 0.1 567 

- 0,0960 

- 0,0477 - 0.0465 

- 0.0576 

- 0,0942 

- 0,1128 

- 0..1752 

- 55.1227 

- 0 ,079 3 

- 0,0328 - 0,0347 

- 0,0409 

- 0.0725 

- 0,0886 

- 0, 1059 

- 0. 1 047 

- 0,0626 

- 0.0167 - 0.0229 

- 0.0378 

- 0,0601 

- 0.0775 

- 0 .. O7R7 

- 0,0805 

- 0,0533 

- 0.0124 - 0,0142 

- 0.0797 

- 0,0477 

- 0.0545 

• 0 .0675 

- 0.0663 

- 0,0514 

• 0,0124 - 0,0124 

- 0 . 020,4 

- 0,0316 

- 0,0458 

- 0.0576 

- 0,0502 

- 0,0705 

- 0.0105 

O . OOOC ' 

— ( 1,01 67 

• 0.0279 

- 0,0359 

- 0 , 04o9 

- 0.0427 

- 0,0766 

- 0 ,0087 

0,0V)00 

- 0,0235 

- 0,0167 

- 0,0310 

- 0,0328 

— 0,0335 

- 0.0723 

O . P000 

0,0000 

- 0,0165 

0,0000 

0.0000 

0 , 0(^00 

0,0000 

0 . 0(300 

0 , 0(30 0 

0 , 0 H00 

- 0,0173 

0,0000 

0,0000 

0 . 0000 

0,0000 

0,0000 

0,00 or ’ 

( 1 . 000 (! 

- 0.0155 

0,0000 

0,0000 

0,0000 

0,0000 

0 , 0 ( 30(3 

0,0000 

O , 01M0 (' 

- 0 , 01 05 

0,0000 

0,0000 

0 . 000(1 

0,0000 

0,0000 

0,0000 

0,0000 

- 0,01 1 2 

0,0000 

0,0000 

P , 0000 

( 1,0000 

0 . 0 ( 1((0 

0 , 0001 ' 

0 , 000(1 

- 0,0068 

0 ,0000 

0,0000 

0,0000 

( 1,0000 

. 0,0000 

‘ 1 , 000.0 

0.0 0 00 . 

- 0.0173 

0,0000 

O , O(’00 

0,0000 

0.0000 

0,0000 

0 , 000. 0 

0,0000 

- 0.0105 

0,0000 

0,0000 

0.0000 

0,0 ('('O 

O.OHOO 

0 ,« 0(;r 

0,0000 

- 0,0155 


Tabic '?-■ 

-9b. hi ri: ,lo; 

cind p i t:( 

jli i rii'j morn(. 

:nl; dal:,i for 

round (jikRkI 

pluq flu.yh 

con figuration 

NON 

»D^^'FNSIONAl< 

M 


M/Tn 

L 

L/T 

POPl 

APFA 

N 



N 

IP 


1 

3.0991 

0.003008 

0.002219 

0,026542 

-0,438122 

•0,09849m 

-0,071476 

5 

4.745B 

0.004427 

0,003265 

0.039058 

-0.613647 

-0,1 3794B 

-0,1001 1 1 

3 

B.7947 

0.007475 

0,00551 3 

0,065947 

-0»94282.6 

-0,21 1947 

-0.153814 

4 

16,5355 

0.011997 

0,008847 

0,105850 

-I .297990 

-0,291788 

-0,211756 

5 

26.4407 

0.016770 

0.012370 

0,147956 

-1 ,586958 

-0, 35 67 4 8 

-0.258898 

6 

3B.4675 

0.0215B5 

0.015971 

0,190433 

•1 .826881 

-0,410683 

-0,298040 

7 

52.6165 

0.026661 

0.01 9665 

0,235224 

•2., 031948. 

-0,456782 

•0,331494 

R 

fiB,Rfl7B 

0.031874 

0.023510 

0.28121 3 

-2,206789 

-0,496086 

f 

-0.3600 1.P 

P 

B7.2BI4 

0.037029 

0.027313 

0.326697 

-2.359790 

-0,53048 1 

-0.384979 

• t« 

107.7974 

0.041943 

0.030937 

0.370048 

-2.495620 

-0,561015 

-0,407139 

1 i 

126.5153 

0.0456BI 

0.033694 

0 .403026 

-2.595366 

-0.583438 ' 

-0.423411 

1 2 

159,5296 

0.052547 

0,038759 

0,463608 

-2.729599 

-0,b136J4 

-0,445350 

J3 

206.1033 

0.060103 

0.044332 

0,530266 

-2.871776 

-0,645575 

-0.46850,5 

1 4 

2.47 ,6069 

0.066755 

0,049238 

0.58B956 

-2.966264 

-(',666816 

-0,483920 

15 

292,«B36 

0.0726BJ 

0,053610 

0,64| 248 

-3.043673 

-0,684218 

-0,496549 

16 

341 .9333 

0.07375B 

0 ,054035 

0:646330 

-3.047162 

-0, 685002 

-0.4971 IP 

17 

394,7561 

0,073854 

0,054475 

0,651592 

-3,0505 1 6 

-0,685756 

-0,497665 

1 B 

^51 ,3520 

0.074320 

0.05481 8 

0,655690 

-3,052961 

-0), 686306 

-I). 4981164 

1<J 

4flB,6404 

0.074666 

0,055074 

0,658756 

-3,054666 

-0.686689 

-0,498342 

2H 

503,96B5 

0.074754 

0,0551 39 

0,659536 

-3.055094 

•0,686705 

-0,498412 

21 

519,5323 

0.0749B6 

0.055310 

0.661582 

-.3,056201 

-0,687034 

-0.49859? 

27 

935.3320 

0.075132 

0,055417 

0,662863 

-3.056884 

•0,687187 

•0,498704 

23 

551.3675 

0,075351 

0,055579 

0,664802 

-3,057902 

-0,687416 

-0,498870 


R = 4.54. 


O O 

§ 

o a 

o ^ 

t> 
tr* 

EI5 


I 

tr< 



OJ 
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Table 2-lOa. Pressure coefficient data for round ended plug flush configuration, R = 2.27. 
POUND FND PLUG 


R a 2,27 TLIIG DKPTH a 

JIT PLOW RATF a 2,352 CMK ( 79,53 CFH 

JET ffefcttvf Velocity a i4£i,i v/s ( 459 , 

.000 

) 

7 r/s ) 


FFFFCTtVF JKT DIAMFTFH = 0,73 
rpFF .sthfao VK.rnriTT * 61,7 

JF7 FFFFCTIVf THWIIFI = 6,131 

CF.HTFRnOOY UIAf'FTFR = 0,75 
M/5 ( 202,5 F/S 3 
N ( 1 ,3792 t.H ) 

PORT 

0 

10 

20 

30 

NON- 

45 

nlMFNSTOK'ALTXEn TRESSIIFFS 
AMGLF (nFGRFtS) 

6(< 75 90 105 

120 135 

150 

IbO 

170 180 

1 

0,2406 

0.2304 

0.2227 

0.1903 

o.oqqi 

-e'.0 3 74 

-0 ,2.63 7 

- 0.5924 -1 ,01 6R 

-1.5232 - 1,5502 

-1,0736 

-0,6384 

-0,4.371 -0,400 3 

7 

0,2047 

0.1904 

0.1R69 

0.1629 

0,09fi3 

-0.0115 

•0,1597 

“0,3750 -0.6446 

-0,9396 -1,0565 

-0,8786 

-0.5573 

-0.3342 “M.299H 

3 

0,1749 

0.1754 

0.1625 

0.1419 

0.0976 

0.00,7 .3 

-0,1041 

-yi,2424 -0,4 125 

-0.5921 -0.7697 

-0.7419 

— (1,4766 

-0.2767 -0,2449 

4 

0.1177 

0.1149 

0. 107fl 

0,o949 

0,0667 

0.0223 

“0,0351 

-0.0993 -0,1701 

-0.2492 -0.3529 

-0.4239 

-0,376(1 

-0.1657 “0.1342 

5 

O,0R51 

0.0922 

0,ORO3 

0,0729 

0,0516 

0 .0206 

-0,0121 

-0,0496 -0,0954 

-0,1398. -(1,1948 

-0.2485 

-0.2139 

-0.1042 -0.0755 

6 

0.0613 

0.0617 

0,0596 

0.0515 

0,0395 

0.0206 

“0.00-53 

“0.0306 -0,0599 

-0,0993 -0.1733 

•0, 1587 

-0.1495 

-0,0696 “0,(l50l 

7 

0,0405 

0,0462 

0.0462 

0,0400 

0.0301 

0.0161 

0.0000 

“0,0199 -0.0427 

-0,0656 -0.0R4() 

- 0.1069 

- 0.1092 

-0,0501 -0,0337 

R 

0,0306 

0,03P6 

0.0363 

0.0326 

0.0259 

0.0150 

0,0000 

-0,01 2.4 -0,0.1 1 5 

-0,0405 -0,0631 

-0,0769 

-0.0.774 

-O,035t -0,0217 

Q 

0,0310 

0,0301 

0.03o4 

0.0265 

0,0209 

0.0107 

0,0000 

-0.0101 - 0,0225 

-0,0396 -0,0496 

-0.0579 

-0,0596 

-0,0295 -0,0144 


0,0000 

0.0000 

0,0000 

0.0000 

0.0000 

o . ei 24 

0,0000 

-0.0092 -0.0177 

-0.0307 -0,0392 

-0,0459 

-(',045 1 

“0.0219 -0.0099 

1 1 

0,0000 

0,0000 

0,0000 

0,0000 

O.POOO 

0.0097 

0,0000 

-0,0065 -0.0147 

-0,0247 -0.0310 

-0,0389 

-0,0357 

-0.0190 -0,(1092 

12 

0.0000 

0.0000 

0,0000 

0,0000 

0.0000 

0 .00.00 

0 ,0000 

“0.0045 -0,0105 

-0.0195 -0.0251 

-0,0279 

“0.0254 

“0.0139 «0,0(150 

13 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0 ,0000 

0,0000 

-0,0034 -0,0101 

-0,0152 -0,0202 

-0,0717 

-0,0192 

-(1,0(19P -0,0029 

14 

0,0000 

0 . 0000 

0.0000 

0 . 0000 

0,0000 

O.0POO 

0,0000 

- 0,00 1 ? - 0,00 9 2 . 

-(>,0136 -0,01 75 

-0.0203 

“0,0136 

-O.0('74 -(1,0028 

15 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

O,0P31 -0,0070 

•0,0115 -0,0130 

- 0 , 01 49 

-0,0115 

-0,0069 0,0000 

16 

0.0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 0,(»000 

0,0000 0,000(1 

0,0PO0 

0,0('PO 

0.000(1 O.OvlOO 

17 

0,0000 

0,0000 

0,0000 

0 , 0000 

0.0000 

0,0 0 0(1 

0,0000 

0,0000 0,0000 

0.0000 0,0000 

0,0000 

0,M0O« 

O.F’OO.O 0,0000 

Ifl 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

O , 00 P (' 

0,0000 0,0000 

0,0000 

0 ,H('0 0 

0.0(U>0 0 , 000,0 

19 

0,0000 

0.0000 

0,0000 

0,0000 

0.0000 

0,0000 

0 ,0000 

0,00.0(1 0,0000 

0.0000 0 , 00(10 

0,0000 

0.0('O 0 

0.0000 0,0000 

20 

0,0000 

0 , 0000 

0,0000 

0,0000 

0,0000 

0,0000 

0 , 000,0 

0,0000 0,0000 

0,000.0 0,O(H1O 

0,0000 

0,(U!(’O 

0 , 000(1 0.0000 

21 

0,0000 

0 ,0000 

0,0000 

0,0000 

( 1,0000 

O.POOO 

0,0000 

0.0000 0,0000 

0.0000 0,0000 

0,0000 

0,(UH'O 

0,O(‘OO (1,0000 

22 

0,0000 

0 ,0000 

0,0000 

0,0000 

0,0000 

0 , 0(100 

0,0000 

0,0000 0,0000 

(>,0000 0.0000 

0,0 010 0 

0 ,0000 

0,0000 0,0000 

23 

0,0000 

0.0000 

0,0000 

OifS'S'OO 

O,O('O0 

0 . 0(100 

0 , 000(1 

0,0000 0 .( 100(1 

0,0000 0,0000 

0 , 000,0 

0,0000 

0.0(100 (1,0000 



Table 2-lOb. Lift loss and pitching moment data for round ended plug flush configuration, R = 2.21 


POP! 

1 

NON^DIMF.NSIONAIi 

AREA 

3.P046 

TH 

N -M 

«. 01 2228 

Mi-rr 

0,0M9('1 9 

M/ n 

0.107855 

11 

-0. 931758 

1, 

r n 

-0.209797 

1.,/T 

-0.152228 


7 

4 ,745« 

0.017875 

H . 0 1 3 1 H 4 

0.157f,f.4 

-1 ,?#i4172 

- 0 , 2 1) 4 1 H 6 

-0,206205 


3 

8.7512 

0.030097 

0.072199 

0.265470 

-1 .872781 

-0.409761 

-0.2.97 372 


4 

16. SIS'* 

0,048308 

0,035632 

0,426104 

-7 ,308687 

-0,518997 

-0.376580 


5 

26.4366 

0.066878 

0.04929? 

0,589459 

•2 .63069R 

-0.591381 

-0.129105 


f. 

38.4612 

0.085363 

0,062963 

0,752.944 

-2,864730 

-0,643991 

-0,467779 


7 

52.6C179 

0,103994 

0,076706 

0.917286 

•3.045223 

•0,684566 

•0.496721 


R 

68.8766 

0.12255R 

0,090399 

1 ,081031 

-3,18)197 

-0,715133 

-0,518900 


Q 

87.2672 

0.141157 

0.104118 

1 .245084 

-3.797330 

-0,7417.40 

-0.537843 


IP 

1P7,77«J9 

0.153364 

0.1 13122 

1 ,352757 

-3,468462 

-0,779710 

-0,565757 


1 5 

126.4947 

0.163272 

0.120429 

1 .440143 

-3.595501 

-0,808787 

-0.586492 


1 7 

159,5P)36 

o’. 1774 10 

0.1 30858 

1 .564854 

-1.774629 

-0,848537 

-0,615697 


13 

206.P697 

0.194579 

0.143522 

1 .716793 

-3.973951 

•0.893344 

•0.648210 


14 

247,5666 

0,208766 

0.153985 

1 ,841425 

-4.122563 

-0,926752 

-0,677450 


15 • 

292.8359 

0.721908 

0.163679 

1 ,957346 

-4 ,24000.0 

- 0 , 953157 

-0.691606 


16 

341,8776 

0.221908 

0,163679 

1.957346 

-4 ,240000 

-0,953152 

-0,691606 

Q 0 

17 

394. 69j R 

0.221908 

0,163679 

1 .957346 

•4 ,240000 

-0.953152 

-0.691 606 

IB 

451.2785 

0.221908 

0.163679 

1,957346 

-4,240000 

-0,953152 

-0,691606 

pM 

iB 

488,56llfl 

0.221908 

0.163679 

1.957346 

•4 ,240000 

-0,953152 

-0. 691606 

?.P 

503.8864 

0.221908 

0.163679 

1 .957346 

-4,240000 

-0,953152 

-0,691606 

c? tp 

21 

519,4477 

O.22190R 

0.163679 

1.957346 

-4.240000 

-0.953152 

•0, 691606 

§§ 

22 

535,2448 

0.221908 

0,163679 

1 ,957346 

-4,240000 

-0.953152 

-0,691606 


23 

551,2777 

0.221908 

0.163679 

1 .957346 

-4 ,240000 

•0.953152 

-0.691606 
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configuration, R = 10.35 


Table 2-lla. Pressure coefficient data for round ended plug down 0.5 D 

n 

° POUND run pi.nc 7-6-7^ 

R «lfl,35 PUIIR DF.PTH m .»;(*« FFFFCTTVF JF.7 DIAMFTf.P = CtHTFPPOnV DTA'-'F'TFP = M.7b 

JET now PATF « 3.794 CMM ( n4.P0 CFM ) FPEF ,STpF AP VF.fCr 17 Y = H.7 f/S ( 4H.7 F/S ) 

JFl FFFFCTTVF VFIiOCTTY ■ 157,1 M/s ( 499 , 0 F/S ) JF7 EFFECTIVE THRUST alt, 153 (7.5P72 ?*B ) 


NOfJ-n IHFNSTONAT.TZF n PRF:SSURP S 
ANGI.F cnrCPFKS) 


PORT 


1 0 

20 

30 

45 

60 75 90 

105 120 135 

150 

IbO 

170 

IHil 

1 

»0 ,2625 

•0,7950 

•0.4357 

-0,6oB9 

-1 .0121 

-1.5317 -2.C«(126 -2.0135 

-1.650R - 1,2395 -0.7036 

• 0,5034 

•0,4(105 -0..365 1 

-0.3572 

2 

.0.33B3 

-0,3464 

-0.4411 

-0,61 16 

-0.9201 

-1 .3044 -1,5100 -1.5615 

- 1,345C' - 0,9797 -0.M13 

-0.4114 

• 0.324B -ii.2S‘’B 

-0.2652 

3 

-H..17R9 

-0.4059 

•0,4465 

-0,571 0 

-0.0 30'’ 

-1 .12«5 -1.2774 -1.3315 

-l.l6'’l - 0 ..R 135 -0,5014 

-0.3303 

-0.259B -0,1976 

-(1 • 205 7 

4 

»d, 4(159 

-0.4032 

-0,4303 

-0.5147. 

-0,6460 

-0.7902 -0,9317 -0,90,93 

-0,79R3 -0,5764 -0,3653 

-0.23B7 

• 0.S67B -t),07H5 

-0.0731 

5 

-P,37{>:R 

-0.3P97 

•0.4141 

-0.43P4 

•0.5413 

-0.6143 -0.69P2 -O.7o90 

“0,6-360 -0,4 655 “0.27R7 

-0. IBU 

-0.1326 -0,C514 

-0.0406 

6 

-0,3356 

-0.351P 

-0.3545 

-0.3043 

-0 ,460 1^ 

-0.5061 -0,5656 -0.5791 

-0.5277 -0,47.76 -0,7.463 

-0, 1 4HB 

-(1,1745 -0,0650 

-0,0 7.4 4 

7 

-0,3107 

-0.3112 

-0.3275 

-0,3510 

-0,4?.4;i-' 

- 0,4519 -O.SMhl -0.4R71 

-0,4655 -0..3767. •0,?.2.46 

-C5., 1 407 

- 0,0974 -0,0433 

0.(1000 

e 

-0,7652 

-0.27R7 

-0.7P96 

-0,3139 

-0.3 700 

-0.3924 -0.4465 -0.443B 

-0..4276 -0,3410 -0,2219 

-0,1055 

-0,0974 - 0 , 0.595 

0,0000 

9 

•e .2354 

-0 ,759B 

-0.2R15 

•0,2707 

•0.3193 

- 0 . 35 IP - 0.3951 -0,4195 

-0.3762 -0.3«31 -0.2M1 

- 0.1137 

•O,0R17 -H.F 595 

0,000 0. 

1(1 

0,0000 

0,0000 

0,0000 

0.0000 

O , 0(100 

-0.3193 - 0.3437 -0.3762 

-0.351R -P.7P96 -0.1949 

-0,1 137 

-0.0731 -0.079B 

0. (1.100 

1 1 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

-0,2977 -0,3053 -0.3164 

-0.31 39 -0.27.33 - 0 , 1949 

-0.K'B3- 

-IJ,07B5 -0.0352 

0.0000 

17 

0,0000 

0.0000 

0,0000 

0 , 000 D 

0.0000 

(:.0C0« -(:.?P69 -0,3031 

-0,7«6P -0,246.3 -0.1 7R6 

• 0,0 ‘’4 7 

-0,o75B -(1,0460 

1 * . 0(10 0 

13 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0.(1000 -0,2436 -0.27P7 

-0.7544 .lt,77T3 -0.1732 

-O.0B39 

-0,065C 

( l.(M 00 

I'.OOOO 

1 4 

0.0000 

0 ,0000 

0,0000 

0,0000 

0,0000 

0 . 0(100 0.0000 - 0 .? 1 o 9 

- 0 , 2.354 - 0.7030 -0.1651 

-0 ,0B 1 7 

-0.07H5 -(l.('433 

o.oooo 

IS 

0.(!000 

0,0000 

0,0000 

0 , 0 (' p 0 

0.0000 

0 . 0 . 00(1 0,0000 -0,7 32 7 

-0.7111 -0 , 1 H94 -0,1 651 

- 0 , PH 66 

-0,o4«7 -0.(135 2 

0,00 0.0 

16 

0.0000 

0.0000 

0,0000 

0 ,0000 

0 ,0000 

0,0000 0,0000 0.0000 

0 ,( U ' O 0 . ( 1,(1000 0 , 0(100 

0 , 000(1 

O , 0 (' O (* 

(l.tKHK* 

tl , 00 O (’ 

17 

0 ,0000 

0,0000 

0.0000 

0,0000 

0,0000 

0,0000 0,0000 O.oooo 

0 ,( 100 C » 0,000 0 ( 1 , 0(100 

O.Ol'PO 

(i.OC'Pv'i 

0.(10 0(1 

( 1 . 0 V 1 O 0 

IP 

0 ,0000 

0,0000 

0,0000 

0.0000 

0,0000 

0.0000 0,0000 0,0000 

P.OCOO 0,0000 0.0000 

0,0 00(1 

0 ,0000 

0 . 00(10 

0,0.100 

7 9 

0 ,0000 

0 , 0(100 

0.0000 

0,0000 

0,0000 

0 ,(* 0 OO 0,0000 0,0000 

0,0000 0 , 000.0 0 , 000(1 

0,0000 

0 -, 000(1 

( 1 . CP ( 1 (* 

0,0000 

7P 

0,0000 

0.0000 

0.0000 

0.0000 

0,0000 

(1.0000 0,0000 0,0000 

( 1,0000 0 . 000(1 0,0000 

O.OOC0 

0.0000 

(1 . OOl'O 

0,0000 

21 

0,0000 

0 ,0000 

0 , 0000 

0,0000 

0,0000 

0.0000 0,0000 0,0000 

0,('00P 0,00(10 0,0000 

0 , 0000 

0,0(10(1 

( 1,0 0 010 

o.oooo 

‘22 

0.0000 

0,0000 

0.0000 

0,0000 

0.0000 

0,0000 0,0000 0.(1000 

0 ,(' O 0 P 0,0000 0 , 0 ( 10(1 

0.(100 0 

0,0000 

0 , 000(1 

, 1.000 0 

23 

0,0000 

0,0000 

0 , 0000 

0,0000 

0 , 000(1 

0,0000 0,0000 0,0000 

( l ,('( i('P 0.0000 0,('<100 

0 ,on(/(i 

O.OOCO 

0,0 000 

0 . 000 c 



Table 2-llb. Lift loss and pitching moment data for round ended plug down 0.5 D configuration, R = 10.35. 

n 



NON-niMFNSlONyir., 


M 

M/in 


1. 

I./T 


PORI 

APFR 

N .M 

;,n-FT 


N 

r.i! 



I 

2,0327 

-0.000OR1 

-0,000060 

-0.000319 

-(', 1 07 390 

-0.074 143 

-0 , 0(^9629 


7 

3,1 16R 

-0,000163 

-0.HOW1 70 

-0 ,0(1064 0 

-0.154777 

-0,034794 

-0,013077 


1 

5,7/196 

-0,00041 9 

-0 ,000309 

-0.001 647 

-0.255639 

-(',057460 

-0,022921 


4 

1 0 ,R603 

-0,001201 

-0,000906 

-(1,004720 

-('. 39094 B 

-0,009604 

-0,035770 


5 

17,3649 

-0.002396 

-0.001767 

-0.009 1 5 4 

-0.545701 

-(’, 1 22692 

-0,(H89J5 


6 

25,7631 

-0.003R55 

-0,0020 4/1 

-0.015149 

-0.697502 

1 56»1 7 

-0,062546 


7 

34,5555 

-0.0057R4 

-0,004266 

-0.072720 

-O.R561 03 

-0.1 92470 

-0, 076766 


R 

45,7416 

-0.007BR9 

-0,0050 J 9 

-0.030990 

- I .020040 

-0.2293OS 

-0.091457 


9 

57,3715 

-0.010247 

-0,007550 

-0,040266 

-1 ,1 00(553 

-(',267074 

-0. H’b5 2) 


10 

70.7953 

-0.00S779 

"P.006475 

-0,034497 

-1 ,306072 

-0.793605 

-0.1 17103 


1 1 

R3 .ORRl 

-0.007267 

-0,005360 

-0,028557 

-1 .406379 

-(!. 316154 

-0.1 26096 


12 

lfl4,77oo 

-0.003023 

-0.002230 

-0.01 1 ORP 

-1 .542019 

-0,34602.6 

-0.1 38330 


13 

135,3570 

0.002720 

0,002007 

0.010690 

-1 ,712951 

-0,305071 

-0,153504 


14 

162,6142 

0.009569 

0,007050 

0,037600 

-1 .079037 

-0.41 1347 

-0.164064 

Q 0 

15 

197,3494 

0,01 7066 

0.012500 

0.067062 

-1.940781 

-(',4.3P0O6 

-0.174728 

0 to 

tf> 

724,5675 

0,017066 

0,01 25B0 

0.067062 

-1 ,940701 

-(-,438006 

-0,174728 

P ^ 
to 

17 

759,2535 

0,017066 

0.0125RO 

0,067062 

-1,940701 

-(•.,4 30086 

-0,17472.8 

<.0 ^ 

IR 

796,4725 

0,017066 

0.0125RO 

0,067062 

- 1 . 9 4 n 7 0 t 

-0,4 38006 

-0.174728 

to P 









to to 

19 

320,9114 

0.017066 

0,017500 

0,067062 

-1 ,940701 

-0,438086 

-0.174728 

^ 0 ^ 

20 

330.97S0 

0.017066 

0.01 25RR 

0,067062 

-I .940701 

-(■>.4 3«(''86 

-0.174720 


21 

341,1996 

0.017066 

0,012500 

0.06706? 

-1 .94B701 

-0,4 38086 

-0.1 74728 


27. 

351,575P 

0.01 7066 

0,012500 

0,067062 

-1 ,940701 

-0,438086 

“0. t 74728 


23 

362,1070 

0,017066 

0,012500 

0,067062 

-1 .94R7RI 

-0,438086 

-0.174728 




Table 2-12a, Pressure coefficient data for round ended plug down 0.5 D configuration, R = 7.76. 
POUNn ENT) PI.tiG 7-6*7fi 


P ■ 7,76 PLUG depth 

0E7 FLOW f(A7p a 3,794 CMM ( 134, CFM 
JET EFFFCTIVF VFLOCITV ■ 152.1 H/S ( -IPO 

e ,500 FFFF.CTJVF OKT OIAMFIFP = 0,90 

3 FPEF STPFAH velocity a 19.6 

.0 F/3 3 -TEt FFFFCTJVF tHPUST »J1.153 

CEr'TFpPODY HlAFFTtP 0 0 
0/s ( 64,3 F/5 ) 

H (2.5072 LH 3 

.7-5 

POPT 

0 

■ 10 

20 

NOtl 

30 45 

-niMF NSIOMM.TZFn PPFfl.StlPhB 
AHC.LF. (t'FOPFFS) 

60 75 90 105 

120 135 

150 

1 60 

170 

190 

1 

>0,060R 

-0,1064 

-0,2464 

-0,4729 -0.901P 

-1 .5399 -2.031 6 -2.1 776 

-1 .9146 

- 1.4477 -0,8333 

- 0,5779 

-I *'. 4547 

- 0.4395 

- 0.4259 

2 

•0,1521 

•0,1734 

-0,2P2B 

-0 , 4456 “0,793P 

-1.2627 -1 .5P76 -1,7473 

-1.5922 

-1.1961 -0.6797 

-0,4775 

-0,3984 

-0.3346 

-0.3315 

3 

-0,1P16 

-0.21 2P 

-0.3133 

-0,4197 -0,7102 

-1,0371 -1.3124 -1.43B6 

-1 ,3539 

-1 .0097 -0,5809 

- 0.3979 

-0.3209 

-0.2555 

-0 . 260.V' 

4 

•0,2266 

-0.2433 

-0.2965 

•0.3619 -0.5140 

-0.7132 -0.R774 -0.9672 

-K.9J22 

-0,7299 -0,4060 

-0.2585 

-0.2053 

- 0.1551 

- 0.1339 

5 

•0,2266 

-0.2266 

-0.2524 

-0.3117 -0.4091 

-0.533P -0.656P -0.7117 

-0.7179 

-0.5505 -0,3467 

-0.1916 

-0.1521 

- 0 . 1 049 

•0 . 0776 

6 

-0,2053 

-0,2053 

-0.2220 

-0,2752 -0.3346 

-0,4243 -0.5196 -0,5672 

-0,5551 

- 0,4653 -0,3011 

-0,1 399 

- 0 , n H6 

-(,1,0952 

-0,062 3 

7 

•0 . 1 7(^3 

-0,1734 

-0,1962 

-0.2205 -0.2P44 

- 0.3574 -0.4299 - 0.4577 

-0,4639 

-O.406O -0.2555 

-0.1262 

- 0 , 0967 

-0.0730 

-i'. n4 1 1 

P 

-0,1566 

-0,1673 

-0.1794 

-0,1916 -0,2524 

-0,3041 -0,3574 -0,3954 

-0 ,40 30. 

-0. ,3406 -0,2357 

- 0,1186 

-0,0936 

-0,0.456 

— t.) , v) 350 

9 

-0.1460 

•0. 1379 

-0.1521 

-0,1703 -0.2175 

-0.2595 -0.3193 -0.3376 

-0,3498 

-0.3041 -0,2175 

-0,0936 

-0,0579 

-0.0441 

-0.0274 

10 

0,0000 

0,0000 

0.0000 

0,0000 0,0000 

-0.2235 .0,2737 -0,3ll7 

-0,3193 

-0,2768 -0,1901 

- 0 ,0821 

-0,0517 

-0,0395 

0,00 00 

1 1 

0.0000 

0,0000 

0,0000 

0.0000 0,0000 

-0.2007 -0.2403 -0.2692, 

-0,2.768 

-0,2570 - 0 , 1 7 1 9 

-0,0952 

- 0 , U 4 5 6 

-0 , 0?59 

0 , 000 0 

12 

0,0000 

0.0000 

0 . 0000 

0,0000 0,0000 

0.0000 -0,2069 -0.2251 

-0.231 1 

-0,2235 -0,1475 

- 0 , (1 9 3 6 

-0,0411 

-0,027 4 

0,0000 

13 

0 ■ 0000 

0,0000 

0 ,0000 

0.0000 0.0000 

0.0000 -0,1659 -0,20,51 

-0,2093 

-0, ,i93i -0.1339 

•0.0684 

-0,0350. 

-0 ,03o4 

0,0000 

14 

0,0000 

0,0000 

0,0000 

0,0000 0,0000 

0,0000. 0,0000 -0. 1703 

-0,1996 

-0,1673 -0,1293 

-0.0537 

-0.0259 

0,0000 

0,0000 

15 

0,0000 

0.0000 

0,0000 

0.0000 0,0000 

0,0000 0,0000 -0,1460 

-0,1566 

-0..1521 -14.1217 

-0,0608 

-0,0789 

0,0000 

0,0000 

16 

0.0000 

0,0000 

0 , 0000 

0,0000 0,0000 

0.0000 0,0000 0,0000 

0,0000 

0,0000. 0,0000 

0,0000 

0.0000 

0,0000 

0,0000 

17 

0.0000 

0,0000 

0,0000 

0,0000 0.0000 

0,0000 0,0000 0,0000 

0,0000 

0,0000 0,0000 

0.0000 

0.0000 

0,0000 

0,0000 

1 fi 

0,0000 

0,0000 

0,0000 

0,0000 0,0000 

0,0000 0,0000 0,0000 

0,0000 

0,000.0 0,0000 

0,0000 

0,0000 

0,0 1)00 

0.0000 

IP 

0,0000 

0,0000 

0 , 0000 

0,0000 0,0000 

0.0000 0,0000 0 . 000.0 

0,0000 

0,0000 0,0000 

0,0000 

0,0000 

0,0 000. 

0,00e('. 

20 

0,0000 

0 ,000K 

0,0000 

0,0000 0,0000 

0,0000 0,0000 0,0000 

0,0000 

0,0000 0.0000 

0 , 0000 

o,0o«r 

(1,0 000 

0,0000 

21 

0,0000 

0,0000 

0,0000 

0.0000 0,0000, 

0.0000 0,0000 0,0000 

0,0000 

0,0000 0,0000 

0,0000 

0.0('O0 

0,0000! 

0.0000 

22 

0,0000 

0,0000 

0, 0000 

0,0000 0.0000 

0,0000 0,0000 0,0000 

0 . 000 c 

0,0000 0,0000 

0,0000 

0,0000 

0,(U'OM 

0.0000 

23 

0,0000 

0.0000 

0 ,0000 

0.0000 0,0000 

0,0000 0.0000 0,0000 

0.0000 

0,0000 0.0000 

0.0000 

0,000.0 

0.0O(1(' 

0.0000 



* 



Table 2-12b. 

Lift loss 

and pitching 

moment data 

for round 

ended plug 

down 0.5 

configuration. 


NnN-DJMFNSTONAIi 

APFA 

N .V 

M 

LR-FT 

R/in 

fj 

b 

1 FI 

L/T 


t 

9 .PI377 

fi.tlfiniPPi 

0,(U100R» 

0,000471 

-0,. 1 9791 6 

- c’< , 0 4 4 4 9 7, 

-0.017745 


2 

3,ilfiB 

0.(i«P144 

0,000 1 or, 

0,000S66 

-0.285667 

-0.06471 H 

-0.075613 


3 

5.74B6 

<4.3ficnpi4 

0,000076 

0,000407 

-0,466341 

•0,104833 

-0,041817 


4 

)t«,RftH3 

•f1.fifl«267 

-0.000197 

-0,001050 

-0.715740 

-0,160898 

-0,064173 


5 

1 7,164'J 

-H .pifKllS 1 1 

-0,000672 

-0,003579 

-0,961629 

-0,716174 

-0,0H622O 


6 

25.2633 

“C1.HP11 794 

-0.001 323 

-0,pm7ii91 

-1 .204923 

-0.270867 

-0,108034 


7 

34.55S5 

-C1.fHl2Bfl9 

-0.00207? 

.0,011037 

-1 .444522 

-0,324728 

-0.179516 


B 

45.2416 

-H.dP!405l 

-0.0O29HH 

-0.015919 

-1,684338 

-0.378639 

-0.15101P 


0 

57,3715 

-0.005456 

-0, 00 40 7/1 

-0,02143H 

-1.919411 

-0,431484 

-0,1 72095 


If* 

70.7B53 

-0.002647 

- 0.001957 

-0.010400 

-2.097513 

-0,471521 

-0,188064 


1 1 

B3,HflBl 

-0,000067 

-0,000049 

-0,000262 

-7.241996 

-0,504 0.0 1 

-0.201018 


12 

1 C)4 .77f^is 

0.0061 5B 

00 45 4 2 

0,024196 

•2.432«73 

-0,5469 1 0 

-0.218132 

o Q 

^ a 

13 

I 35 ,.357c^ 

0.014951 

0 , 0 1 1 0 2 R 

0.O5B750 

-2,669020 

-(■>,599996 

-0,239305 

14 

167.614? 

0.02316R 

0.01 7oflfl 

0,09] (136 

-2.819545 

•0,633834 

-0.252801 


15 

192.34<)4 

0,052422 

0,023914 

0.127402 

-2.967365 

— 0,667064 

-0,266055 


16 

17 

724.5625 

259,2535 

0.032422 

0.032422 

0.023914 
0.0739] 4 

0.127402 

0.177402 

-2.967365 

-2,967365 

-ft, 667 064 
-0,667064 

-0.266055 

-0,266055 


10 

296.4225 

0.032472 

0.023914 

0.177402 

-2.967365 

-0,667064 

-0.266055 

19 

32f! ,9ll 4 

0.032472 

0.023914 

0, ! 27402 

-2,967365 

667064 

-0,266055 


Pf) 

33P.97flfl 

0.032422 

0.02.391 4 

0.1 77402 

-2.967365 

-0,667064 

-0.266055 


21 

341 .1995 

0.032422 

0,02391 4 

0,127402 

-2.967365 

-0,667064 

-0.2.66055 


72 

351 .575B 

0.032422 

0.02391 4 

0.1 77402 

-2.967365 

-0,667(564 

-0,266055 


23 

36?,1{^7p 

0.032422 

0,023914 

0.127402 

-2.967365 

-0,667064 

-0,266055 



= 7.76. 


U) 





Table 2-13a. Pressure coefficient data for round ended plug down 0.5 configuration, R = 5.18. 
ROUND f;nd plug 7-6-76 

P K 5,1fl PLUG DFPTtI s .fOO FFFFCTTVK .1F,7 DIAMFTFp = F'.qv) O; HI FpPODlf IJTA^^FTtFf = U.75 

JET FLOW rUE a 3.7Q4 CMM ( 134.0U CH' ) ST«FAN VKLCCITy s 7P,4 F‘7P ( 96,4 F/S ) 

JET FFFFCTTVE VFLOCITY = 152,1 M/S ( 497,(1 F/S ) JFl FFFFCIIVF THIUlST =11,163 M (7,5f^72 LB ) 


MOrl-U IMF NS JDNAM 7 F:u PRFSStIPK ? 
angle {UFGFFFS) 


PORT 

0 

JO 

70 

30 

45 

60 75 90 105 1 2.0 135 

1 50 

1 6(1 

170 

190 

1 

0 , 1»00 

0 , 1 46fl 

0,0196 

- 0.1962 

- 0 , 6lflO 

- 1 . 357 ? - 2.0642 - 2.5364 - 2.5293 - 2.1237 - 1 . 2S57 

- 0,9303 

- 0.7943 

- 0,7594 

- 0.7523 

2 

0,0934 

0,0737 

- 0,0203 

- 0,1739 

- 0 , 531fl 

-1 .0466 -1 ,5351 -1 ,9620 - 2,0324 - I , 74(il - 5 . n9 ( i6 

- 0.7639 

- 0 , 669 \ 

- 0,5974 

- 0 ,6123 

3 

0 , 057.1 

0 , 037fl 

- 0.0413 

- 0,1516 

- 0,4452 

- 0.9 153 - 1,2212 - 1,551 4 -1 . 66UJ - 1.4499 - 0 . 9 - J77 

- 0.6724 

-u.BloP 

- 0,4621 

- 14. 4695 

4 

0,0000 

- 0,0176 

- 0,0514 

- 0,1239 

- 0,2915 

- 0 . 4R9 ? « 0 . 7l9 ? - 0 , 90,39 - 1,01 55 - 0,9445 - 0,6597 

- 0.3519 

- 0 , 2.67 7 

- 0,2327 

- 0,2206 

5 

- 0 , 0,169 

- 0.0223 

- 0,0514 

- 0.0954 

- 0.1921 

- 0.3234 - 0,4904 - 0,6103 - 0 , 7o43 - 0,6745 - 0 . 49.31 

- 0.7476 

- 0, 1705 

- 0 . 11 30 

- 0 . 1 23 1 

6 

- 0 , 0tP9 

- 0,0210 

- 0 , 03«6 

- 0.0710 

- 0, 1 4 5.5 

- 0.2341 - 0,3473 - 0.4404 - 0 , 5o74 - 0,5034 - 0,3916 

- 0.1974 

- 0 , 1('5 5 

- 0 , 075H 

- 0,0710 

7 

- 0,0169 

- 0.0135 

- 0,0304 

- 0.0555 

- 0,10 42 . 

- 0.1759 - 0.7591 - 0,3193 - 0 . 3 « O2 - 0,3916 - o . 297o 

- 0.1394 

- 0,(16 7 7 

- 0,0467 

- 0 , 0 4 1 9 

ft 

- 0,0169 

- 0,0135 

- 0 , 027 1 

- 0,0447 

- 0,0952 

- 0.0656 - 0 . 196 ? - 0,2551 - 0.2997 - 0.3065 - 0.2469 

- 0 , n 3(1 

- 0,0529 

- 0.031 9 

- 0,0203 

9 

0,0000 

0 .0000 

- 0,0103 

- 0.0319 

- 0,0677 

- 0,1 035 - 0.1576 - 0 , 204.3 - 0 . 2.397 - 0,7493 - 0 ,? o64 

- 0 . 0’’6 1 


-( 1 , 0 ! 9 3 

( 1,0000 

1 a 

0,0000 

0,0000 

0,0000 

0 ,0000 

0,0000 

- 0,0939 - 0.1204 - 0.1549 - 0.1915 - 0.2043 - 0 . 1 & 7H 

- 0,(1919 

- 0,0189 

0 , 000(1 

0 . 0 1 0 1 

1 1 

0,0000 

0,0000 

0 ,0000 

0,0000 

0,0000 

- 0,0731 - 0,1001 - 0,1313 - 0,1576 - 0,1695 - 0,1137 

- 0.0722 

- 0,0149 

O.OCnio 

( 1,0135 

12 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0.0000 - 0,0912 - 0,1015 - 0,1 259 -(>. l3l9 - 0,0947 

- 0 . 06(>9 

O . Ol'OO 

M .(' l49 

0 . 1 H 9 

13 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 - 0,0636 - 0,0839 - 0,0974 - 0 , JO35 - 0,0959 

- 0,0400 

0,0000 

0 . ( . 1 2 2 

0,0189 

1 4 

0.0000 

0,0000 

0,0000 

0,0000 

0,0000 

0.0000 0,0000 - 0.0693 - 0 , 095 ? - 0,0973 - 0.0656 

-0 ,(1426 

0 . 0 (>(’ P . 

0 , (1 1 6 2 

( 1 . O750 

15 

0 ,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 0,0000 - 0,0562 - 0 , 07(14 - 0 ,( i 759 o.OOOO 

- 0,0359 

0,(100 0 

0,0162 

0.0237 

16 

0,0000 

0.0000 

0 ,0000 

0,0000 

0,0000 

0 , 0.000 0,0000 0 ,(' 0 . 0O 0,0000 0,0000 0,0000 

0,0000 

O ,(! OK0 

0.0000 

( 1.0744 

17 

0.0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 0,0000 0,00001 0,0000 0,0000 0,0000 

0,0000 

(» , (100 

0 , 0000 

0,0196 

Ifi 

0,0000 

0,0000 

0,0000 

0,0000 

0 , 0000 

0,0000 0 , 000.0 0,0000 0,0000 0,0000 0,0000 

0 . 000.0 

( 1.(100 0 

0 , (4 0 0 0 

('. 0211 ’ 

1R 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

( 1.0000 0,0000 0,0000 0,0000 0.0000 0,0000 

0,11000 

0,0000 

0,0000 

0.0223 

20 

0,0000 

0,0000 

0,0000 

0 ,0000 

0,0000 

0 , 000(1 0,0000 0,0000 O . UOv'O 0,0000 0 , 00(10 

0 , 0 oeo 

( 1 , (• (' 0 0 

0 , 0 0 (10 

0.0196 

21 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 0,0000 0 . 0000 . O , 00W0 0,0000 0 , 000(1 

0 , 000,0 

(1,(!(>( 0 

0.0000 

0.(4 189 

22 

0,0000 

0,0000 

0 ,0000 

0,0000 

0,0000 

0,0000 0,0000 0,0000 0,0000 ( 1,0000 O , O (" H0 

0 ,0000 

0 , 0f ' O . l ' 

( 1 . 00(10 

0.0196 

23 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 0,0000 o,000(^ o.ooor' 0.0(100 (4,0000 

0 . (100 0 

u.('0or 

{ l .(-,10 0 

0.0217 



Table 2-13b. Lift loss and pitching moment data 


POP! 

NON-nTHRNSlONftL 

flPEA 

N -M 

M 

LF'-FT 

M/7n 

\ 

2.H327 

0.001 R97 

0,001 399 

0.007452 

7 

3.1 IfiP 

0.0O2R72 

0.0021 1 R 

0,01 17R5 

3 

5.749fi 

0,005061 

0,003733 

0.019907 

4 

1 P ,RfiVi3 

0,00P402 

0,0061 97 

0.033015 

5 

17.3fi49 

0.011997 

0,M0RP49 

0,047141 


25,2#>33 

0.015fi7o 

0,011706 

0.062160 

7 

34.5555 

0.0l9fl23 

0,01 4621 

0.077P91 

fl 

-15.2416 

0,024445 

0,01 P0 n 

0,096056 

9 

57.3215 

0.020893 

0,021312 

0,113537 

IPI 

7P.7951 

0.034627 

0,02.5541 

0,1 36065 

1 1 

P3.ftPBl 

0.030940 

0,028722 

0.153012 

1 7 

1 P4 .77pb 

0.046314 

0,034161 

0.181991 

1 3 

135.3570 

0.055060 

0,041 ?Mfl 

0.219532 

1 4 

162,6142 

0.064006 

0,04721 1 

0.251510 

15 

192.3494 

0.060655 

0, 050640 

0.269780 

Ifi 

224,5625 

0.067917 

0,050095 

0,266R7B 

17 

259.2535 

0.067226 

0.0495R6 

0.264166 

1 P 

296.4225 

0.066300 

0 ,04R962 

0.260R3fl 

19 

320.9114 

0.065746 

0.04R494 

0.25P34R 

7V> 

.330.9790 

0,065514 

0.04P323 

0,757435 

21 

341.1995 

0.065282 

P,04B152 

0.256525 

7.7 

351 ,575« 

0.065035 

0,047970 

0,255555 

23 

362.1070 

0.064754 

0,047761 

0,254452 




round ended plug down 0.5 D configuration, R = 5-18. 

n 



I. 

i/T 


N 




-0,509252 

-0.1 14480 

-0,045660 


-0,7277 I fl 

-0.163591 

-0,065247 


-1 .160023 

-0,260773 

-0. 104009 


-1 .677191 

-0, 1770.13 

-0. 1.S0378 


-2.1 107P2 

-0.479000 

-0,191047 


-9.534919 

-0,569950 

-0,227782 


-2.RB9124 

-0,649475 

-0,259040 


-3,200295 

-0.719426 

-0,286940 


-3,4flP0o9 

-0.794104 

-0.312736 


-3,720H14 

-0,836439 

-0,313610 


-3.P92106 

-0,974945 

•0.348968 


-4 ,104833 

-0.922766 

-0.368041 


-4,347746 

-0,977371 

-0.399821 


-4,499498 

-1,011487 

-0,403427 

o O 




-4,606070 

-1 .015445 

-0,412982 

6Cl O 

-4,601596 

-1,034439 

•0.412581 

O O 

o ? 

-4.597714 

-1 .013566 

-0.41 22.33 

<o 

<=! tr 

f— (. ^ 

g;tSl 

-4,59326R 

•4,590149 

-1 ,032567 
-1 .031866 

-0.41 18J4 
-0.41 1.555 

-4.589023 

-1,011612 

-0,41 1454 

m 

-4,5879iR 

-1 .0.31364 

-0.41 1355 


-4,586757 

-1.031103 

-0.411250 


-4.5R5457 

-1,010811 

-0.41 1 134 






Ta±)le 2-14a. Pressure 

ROIJNf) FND PLUG 7-6-76 

R » 7,S9 PLUr. OFPTH ; 

JF7 FLOW RATE ■ 3,794 CHM ( 134 . CF'M 

JET FFEFCTIVE VFLOCITY ■ 152,1 M/S ( 499 

NON 

PORT 0 10 20 30 4S 

coefficient data for round ended plug down 

5 ,500 effective JF:t PJA^FTFR = 0,90 

) FrFF stream VKI.CCITY s 5R.fi 

.0 F/5 ) JET EFFFCTIVF THRUST =11,153 

-DTRF NST0NALI2ED PRESSURES 
ANGLE (DEGREES) 

60 75 90 105 120 135 

0.5 D , R = 2.59. 
n 

rtUTEBRUnV DTAMETF.B = u, 
EVS (192,8 F/S ) 
n (2.5«72 I,E 1 

150 |6(" 170 

7b 

180 

1 

0.3540 

0,3421 ' 

0,2832 

0,1851 

-0.0386 

-0.3667 

-0,8704 

-1 ,4094 

-1,8747 

-2.1711 -1.8056 

-1.2851 -0.9765 -B.B175 

<■ ^ 

. 7666 

2 

0,3249 

0.2952 

0.2568 

0,lfi54 

O.Oi94 

-0.23fl6 

-0.5498 

•0.9562 

-1.3538 

-1.67B1 -1.4468 

-1.0339 -H.7544 -(^,5901 

-(,1 

.5447 

3 

0,2654 

0 ,26o0 

0.2237 

0,1736 

0,0403 

-0. 1 364 

—0,3761 

—0,6443 

-0,9395 

-1.1543 -1,1545 

-0,8719 -0,6172 «0,46P0 

-0 

.4302 

4 

0.1 B4R 

0.1787 

0.1610 

0.1300 

0,0602. 

-0.0329 

-0.1485 

•0.2753 

-0.4125 

“0.551 3 -0.6553 

-0,6("51 -0,4565 -0.3267 

-11 

.2965 

5 

0.1355 

0,1 30 3 

0.1212 

0.1033 

0.0593 

0 ,0,000 

-0. ,0 75 7 

-0.1492 

-0,2347 

-0,3282 -0,4201 

-0,4471 -0,3621 -0.2611 


.2367 

6 

0.1074 

0,1032 

0.0969 

0,0«2l 

0,05 1 3 

0,0131 

-0,0383 

-0,0932 

-0,1612 

-0, ,2. 1 80 -0,2,90 5 

-0,3259 -0.2736 -0.1993 

-n 

,1866 

7 

0 ,0«65 

O,0fl4B 

0,0796 

0.0661 

0,0440 

0.0169 

-0,0211 

-0,0627 

-0 ,1072 

-0,1 563 -0,2075 

-0.239? -0,2'.-92 -0.1 480 

•Vi 

.1433 

R 

0,07flB 

0,0696 

0 ,0652 

0.055B 

0.0396 

0.0169 

-0.0135 

-0,0452 

-0,081 1 

-0,11 80 -0 ,1561 

-0.1790 -0,1603 -o,lo74 


.10 13 

9 

0.05B2 

0,0577 

0.0550 

0,0491 

0.0346 

0.0169 

-14,0067 

-0.0351 

-0,06.3 2 

-0.092? -0.1189 

-0,1381 -0.1237 -0.078? 

•n 

.0777 

10 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0.0158 

-0,0032 

-0.026.5 

-O,05o9 

-0,0735 -0.0944 

-0,io33 -(’,0937 -0,(1566 

• VI 

,0577 

1 1 

0 ,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0152 

-0,0025 

-0,0201 

-0,0100 

-e.0578 -0.0740 

-0,0848 -0,0752 -0,0416 


.0415 

1 2 

0,0000 

0,0000 

0.0000 

0,0000 

0,0000 

0.0000 

0,0000 

-0.0157 

-0,0312 

-0.0454 -O.OSR? 

-0,0585 -0,(»521 -0.027(1 

•M 

,0.265 

1 3 

0,0000 

0 ,0000 

0 , 0000 

0,0000 

0,0000 

0,0000 

0,0000 

-0,0094 

-0.('255 

-0,0357 -0,0450 

-0,0474 -0,04(8 -0.C169 


,0174 

14 

0., 000 0 

0 , 0000 

0,0000 

0,0000 

0 . 0001) 

0,0 ('00 

0.0000 

-0,0084 

-{’.0 192 

-0,o3OO -0,0347 

-0..O364 -{(.t'SO? -0.0120 

-I.3 

,01 18 

15 

0,0000 

0.0000 

0,0000 

0 ,0000 

0^0000 

0,0000 

0 ,0000 

-0,0061 

-0.0157 

-(’,07 4 8 -0,('29 3 

-0,0293 -0,0239 -0.C074 

• Vi 

,0.06 6 

16 

0.0000 

0,0000 

0 , 0000 

0,0000 

0,0000 

0.0000 

0 ,0000 

0 .0000 

0.0000 

0.000 0 0 . HIK’D 

0 .OOKO 0,01000 O . OOl ' I - 

■ 

,0034 

1 7 

0.0000 

0 ,0000 

0,0000 

0,0000 

0,0000 

0 , 00 O (' 

0,0000 

0.0000 

0,0 {'00 

P .( 100 (' 0,000 0 

0,(100 0 0,000 0 O.oot'll 


,000 0 

IB 

o.oooo 

0,0000 

0,0000 

0,0000 

0.0000 

0,0 (‘ 0 !' 

0,0000 

0,0000 

O . O 1 H 10 

0,(1000 0,0000 

0 , 000,0 O . H 010 O 0,0000 


,0000 

1 9 

o.oono 

0,0000 

0,0000 

0,0000 

O . l-HlOO 

0.0000 

0 , 000(1 

0,0000 

( 1,00 00 

0,0000 0 , 0 tt(''O 

0,000 0 O.0('0(' 0 . ,0O(>0 

VI 

,000 0 

20 

0 , 00(10 

0.0000 

0.0000 

0,0000 

0,000 0 

0.0000 

0,0000 

0 ,0000 

0 , 0 0 «(-' 

0,0000 O . OI'OO 

0,0000 0,000 0 vl . C '’00 

M 

, O’OOO 

21 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0.0000 

0 , 00.00 

0 ,0000 

0,0000 0,0000 

0 ,, 0 O 00 o . oc'or (’,(■•'(’0 

c- 

, (’(’0 0 

22 

O.ROOO 

0.0000 

0,0000 

0 , 000(1 

0,0000 

('.0000 

0,0000 

0,0000 

(•..00 00 

0,11000 O.HilOO 
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Table 2-15a. Pressure coefficient data for round ended plug dov/n 1.0 D configuration, R = 9.98. 
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Table 2-15b. Lift loss and pitching moment data for 
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Table 2-16a. Pressure coefficient data for round ended plug down 1.0 configuration, R = 7.49. 
pOltHM F.ND PLIIK 

P » 7,4'» PI.IK; nKPTII =1 .t'PP FpfFrTTVi. hlftMFTKP = 1.P7 CEUTFPPOl'Y MA'HTPU' = 

.7E7 FLOW pMF e 4 , 666 CMM ( CKM 5 FpFF pTfUM' VKtrriTV = 1 <J , B t'/P f h4,« F /S ) 

JFT FFEFOIVF VFI.OCITY x M/S ( 4hS.S P /S ) vlp I PFFFCUVP THIHIST =11.379 f {I.PMTIj' l.p ) 


ig()»l-t)1f'Fr:pT()MM.17H7 PRF SSDPPS 

ANGI.P (PFGPFFSJ 


PORT 

0 

10 

20 

30 

45 

60 7S 90 

1 C'5 


1 70 

1.15 150 1(J0 

1 7i' 

1 HO 

1 

0, 1079 

0,0679 

-0,o7l 9 

-0.3312 

-0.7674 

-1.4149 -i.«49n -1 .9559 

-1.7191 

-1 

.4643 

-1.7800 -1.1826 -o,9Hi7 

-0.9447 

- (1 , 9 1 9 9 

7 

0,0000 

-0,0255 

-0.1259 

-0 , 308B 

-0.6895 

-1.1541 -1 ,447R -1 ,6017 

-1 .4718 

-1 

,709S 

-1 ,0617 -0,947.8 -0,8124 

-0,7f'8'l 

-11, i8v9 

1 

“0.03RS 

•0.0779 

-0.1694 

-0.316? 

- 0 , 6 1 9 0 

-0.9517 -1.2350 -1.3109 

-1 .?8l'0 

- 1 

• 0 7 6 7 

-0.877 1 -0,750.0 -0.6700 

-0.MH5 

-0.6125 

4 

-0,1439 

-0.1719 

-0,2l5fl 

-0,3073 

-0, 479fi 

-0,6625 -0,8758 -0,9703 

-0,8828 

-0 

.7164 

-t'.56<io -0,47 36 -0,4 127 

-(■.39«,V 

-0, 1912 

5 

•0,1754 

-0,1769 

-S'. 2158 

-0,2743 

-0 , 3907 

-<4.5141 -0,6460 -0.6895 

-0 ,68vl5 

-0 

.577.5 

-0.4257 -Vi, 3537 -H.3078 

-t'.3>'41 

-0.292 1 

6 

-0,1694 

-0.1724 

-0.197R 

-0,2338 

-0,3297 

-0,4777 -0,5716 -0,5H10 

-0,5576 

-0 

.4616 

-0.3187 -0,2773 -0,2531 

-0,2549 

-0.253J 

7 

-0,1559 

-0,1649 

-0.1B29 

-0,2039 

-0,2743 

-0.3677 -0,4777 -0.4R11 

-0,475 1 

-0 

. 1S52 

-0.2789 -0,2199 -0,2171 

-0,7158 

-0,2278 

R 

-0 , 1 439 

-0.1439 

-0,1649 

-0,1879 

-^’.2383 

-0.3101 -0.3672 -0,403? 

-P.3972 

-0 

.3557 

-0.2,151 -0.1979 -0.1739 

-H, 1 °o 1 

1963 

9 

-0,1229 

-0.1229 

-0, 1 499 

•0 , 1604 

•0,2113 

-0.2621 -0.3177 -0.3552 

-0..1567 

-0. 

.3103 

-w,209R -0,1619 -0.1179 

-O.l'iP) 

-0.1754 

10 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

-0,2368 -0,2771 -0,10.58 

-0,.10 8P 

-0. 

.2713 

-0,1979 -0,137° -0,11b° 

-0.1574 

-0,lh64 

1 1 

0,0000 

0,0000 

0,0000 

0 , 0000 

0,0000 

-0.2081 -0.2443 -0.2713 

-0.760P 

-0. 

.7443 

-0.i 754 -0, 1 1 24 -(1,li69 

-0. 1 349 

-0.1574 

1? 

0,0000 

0,0000 

0.0000 

0,0000 

0,0000 

0,0000 -0,?141 -0,2168 

-t .2479 

-0 

,2069 

-0,1579 -0,099° -0,O°44 

-0.1759 

-0,1 474 

13 

0,0000 

0 , 0000 

0,0000 

0,0000 

0,0000 

0.0000 -0,1784 -0.7038 

-0 ,2068 

-0 

. 1 «74 

-0,1379 -0,0749 -0,0764 

.0.10-4 

-0, 1 10 4 

14 

0,0000 

0,0000 

0,0000 

0.0000 

0,0000 

0.0000 0.0000 -0,17?4 

-0,1874 

-0 

.1784 

-0,l3t'4 -0,0629 -0,0644 

-0 , C’9b9 

-0. i 16° 

15 

0,0000 

0 ,0000 

0.0000 

0 , 0V100 

0 , 0000 

0.00O0 0,0000 -0.1514 

-0. 1574 

-0 

.1529 

-0,1184 -0,0570 -0,0540 

-J'.r74M 

-0 , 1 1‘6 9 

16 

0 , 0000 

0 .0000 

0,0000 

0,0000 

0,0000 

0,0000 0.0000 0,0000 

0,0000 

0 

.0 0010 

0,00(10 0,0000 0,0000 

0 ,0tH-0 

-0 ,1094 

17 

0,0000 

0.0000 

0 ,0000 

0,0000 

0,0000 

0,0000 0,0000 0,0000 

0,0000 

0 

.0000 

0,(1000 0,000 0 0,000 0 

(',0('rc 

-0.1 124 

tfl 

0.0000 

0.0000 

0,0000 

0.0000 

0,0000 

0,0000 0,0000 0,0000 

0.0000 

0 

,000 P 

0,0000 O,O0C0 0,0000 

0.0000 

- 0 . 0 9 1 4 

1 9 

0,0000 

0,0000 

0 ,0000 

0,0000 

0 ,C)0O0 

0,0.000 0,0000 0.0000 

O.OCOf 

0 

.1100,0 

0,0000 0,0(100 0,0000 

C.OlUM' 

-0,0, RH4 

20 

0,0000 

0,0000 

0 ,0000 

0,0000 

0,0000 

0.0000 0,0000 0,000.0 

0,0000 

0 

.0000 

0,0000 0,0000 O.OOCO 

0,0000 

-0.0929 

21 

0,0000 

0 , 0000 

0,0000 

0,0000 

0,0000 

0.0000 0,0000 0,0000 

0.0000 

0 

,000.0 

0,0000 0,0(10,0 O,WOO0 

O.OOOi' 

-0,oB69 

22 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,P’0OC1 0,000.0 0,0000 

0 ,fU‘t'.0 

0 

,0000 

0,00(1(1 0,0(100 P,0('0(' 

0,0000 

-0.0854 

21 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,00HO 0.0000 0,0000 

0 ,0000 

0 

,110010 

0,0000 0,0(100 0,OO('0 

0 ,l'(100 

-0.0929 



Taiale 2-16b. Lift loss and pitching moment data for round ended plug down 1.0 configuration, R = 7.49. 
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Table 2-17a. Pressure coefficient data for round ended plug down 1.0 D , 
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Table 2— 18a. Pressure coefficient data for 
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round ended plug down 1.0 D configuration. 
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Table 2-18b. Lift loss and pitching moment data for 
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Tablo 2-19a. Prossuro coefficiont data for flat ended pluq flush configuration, R = 8.78 


SOIIARR p;rii) PMiC 7-<)-76 

P ■ PIjIJG OKPTM m FFFfCIlVF iIF'7 

JFT FLOW RMF ■ 1 . 6t4 CMM ( 57 . t1FI OFM ) FRFF ; STnFAf -* VI ' 

JET FFFFCTlVF VKLOCtTY ■ J2<«,5 H/S ( ' 174 . <> F/5 ) JF 7 F . F'FFfTJWF 

Mon-niMFNSinnftM7En prf:ssiipfjs 


niAf^FTFn > U.6A rKNTfrinonv DIAMKTFP t c. 
locny = 14.H M/S ( 4H,4 F/IS ) 

7 IIIUIS 1 3 fJ ( ,«)172 I.P ) 


POPT 

0 

1 0 

20 

30 

45 

60 

75 

90 , 

105 

1 20 

1 35 

1 50 

160 

170 

1 

0.1239 

0 .1051 

0.0000 

- 0.1712 

- 0,4606 

- 0,9370 

- 1 .3145 

- 1 .5004 

- 1,4789 

- 1 . 260,7 

-1 . 1098 - 0,9644 

- 0,8 oi ; 0 

- 0.7677 

2 

0,0593 

0,0670 

0.0000 

- 0.1239 

- 0,4171 

- 0.7623 

-1 .0736 

- 1.1825 

- 1,1610 

-1 ,0452 

- 0.8539 - 0,7354 

- 0,6896 

- 0,5926 

3 

0.0000 

0.0000 

- 0.0512 

- 0.1508 

- 0,3556 

- 0,6196 

- 0.8539 

- 0.9724 

- 0,9837 

- 0.8674 

- 0,7004 - 0,5899 

- 0,4876 

- 0.4525 

4 

- 0,0835 

— 0 , 0700 . 

- 0.0997 

- 0.1508 

- 0,7828 

- 0.4756 

- 0,5576 

- 0,6438 

- 0,6600 

- 0.5711 

- 0,4418 - 0,3744 

- 0,2990 

- 0.2451 

5 

- 0,0754 

- 0,1051 

- 0,0997 

-0.1293 

• 0,2478 

- 0,3098 

- 0,4256 

- 0,4687 

- 0,4849 

- 0,4337 

“ 0,3448 - 0,2801 

- 0,2344 

- 0.1913 

6 

- 0,0727 

- 0,0916 

- 0,0808 

- 0,1024 

- O , 2u20 

- 0,7397 

- 0,3286 

- 0,3637 

- 0.3879 

- 0 ,33 40 

- 0,2667 -(!, 1RK5 

- 0.1751 

- 0 , 1 4Hl 

7 

- 0,0539 

- 0,0593 

- 0.0781 

• 0,1024 

• 0 . 1 .347 

- 0,191 3 

• 0.2424 

- 0,2909 

- 0,3044 

- 0.2694 

- 0.2128 - 0,1482 

- 0,1293 

- 0,1185 

P 

- 0 , 06?0 

- 0,0754 

- 0,0566 

-0 ,0889 

- 0 , 1fl77 

- 0,1589 

- 0,2155 

- 0,2424 

- 0.2424 

- 0.2290 

- 0. 1 670 - 0,1158 

- 0.1212 

- 0 , 113 ! 

9 

• 0,0485 

• 0.0512 

- 0,0512 

- 0,0727 

• 0,0997 

- 0.1766 

- 0 . 1.535 

- 0.1913 

• 0,1939 

- K.2101 

- 0,1401 - 0.1024 

- 0,0862 

- 0.1024 

to 

0,0000 

0.0000 

0 , 0000 . 

0,0000 

0,0000 

- 0,0970 

- 0,1320 

- 0,1589 

• 0, 1724 

- 0.1535 

- 0,1320 - 0,0862 

- 0,0808 

— 0,0970 

1 1 

0.0000 

0,0000 

0 , 0000 

0,0000 

0,0000 

- 0.0867 

- 0,1158 

- 0, 1 347 

- 0,1401 

- 0.1401 

- 0,1158 - n , 0 . 85>;a 

- 0,0808 

- 0 , 0.7 00 

12 

0,0000 

0,0000 

0.0000 

0 , 0000 

0,0000 

0,0000 

- 0,0916 

- 0,1077 

- 0.1212 

- 0. 1 293 

- O . o 970 - 0 , o 70,0 

- 0.0593 

- 0,0700 

13 

0,0000 

0,0000 

0.0000 

0 • 0000 

0,0000 

0.0000 

- 0 , o754 

- 0.0943 

• 0,1024 

- 0,0997 

- 0.0835 - 0,0620 

- 0.0512 

— 0 , 06 46 

1 4 

0,0000 

0,0000 

0 , 0000 

0.0000 

0,0000 

0.0000 

0,0000 

- 0,0943 

- 0,0916 

- 0 ,0916 

- 0 , o 727 - 0,0404 

- 0.0512 

- 0.0458 

15 

0.0000 

0 . 0000 

0,0000 

0 , 0000 

0,0000 

0.0000 

0,0000 

- 0,0754 

-0 , ii8h2 

- 0.0835 

- 0,067 3 - 0,0377 

- 0.0296 

- 0,0350 

16 

0,0000 

0,0000 

0 , 0000 

0,0000 

0,01100 

0,0000 

0 , 000(1 

0,0000 

0,0000 

0 , 000-0 

0,0000 

0,0000 

0,0000 

0,0000 

17 

0,0000 

0.0000 

0,0000 

0,0000 

0,0000 

0.0000 

0 .0000 

0.0000 

0,0000 

0 , 000.0 

0,0000 

0,0000 

0,0000 

0,0000 

IB 

0,0000 

0 ,0000 

0,0000 

0,0000 

0,0000 

0 . 0(100 

0,0000 

0,0000 

0 ,, 0O0'0 

0 ,0000 

0,0000 

0,0000 

0,0000 

0,0 000 

19 

0,0000 

0,0000 

0,0000 

0 , 0000 

0,0000 

0.0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0 , 000.0 

0 , 00(>0 

20 

0,0000 

0 , 0000 

0,0000 

0,0000 

0,0000 

0.0000 

0 ,0000 

0,0000 

0,0000 

0,0000 

0 ,0000 

0,0000 

0 , ' 000(1 

0,0000 

71 

0,0000 

0 ,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0 . ,0000 

0 ,, 0000 

0.0000 

0,0000 

0,0000 

22 

0,0000 

0 ,0000 

0,0000 

0,0000 

0,0000 

0.0000 

0,0000 

0 . 000,0 

0 . 0000 

0 , 0000 

o , 0O0O 

. li .1’1100 

0,0000 

0,0000 

23 

0 ,00.00 

0 ,000 0 

0,0000 

0 , 0000 

0,00 00 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

o . ooyi ,'; 

O . jO . O0O 

0,0000 

0,0000 


. lb 

18V1 

-11.7 Jb4 
-U,.SfiH4 
-11,4 19P 
-l>. Ml 7 
-V'. 2v'7« 
-11. 18F5 
- u , lh97 
-M, 14fj!) 
-H.1185 
-t». n 85 
- M. 1 nil 

-P.M943 

- H . C ' rtfc ? 

-l’ . H6 4h 
-H,l<f>4h 

-0,U727 
"0 , 0 45 H 
-U.H5S J 
-0.0323 
-0,0593 
- 0,0539 


I 


^3^1® 2 19h). Lift loss and pitching moment data foir flat ended plug flush conf igutation , R — 8.78. 
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Table 2-20a. Pressure coefficient data for flat ended plug flush configuration, R = 6.58. 
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Table 2-20b. Lift loss and pitching moment data for flat ended plug flush configuration, R = 6.58. 
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R = 4.42 


Table 2-21a. Pressure coefficient data 

SOUAPE END PLUG 7-12-76 

R » 4,42 PUIG DEPTH = .ofiE 

JFT FLOW PflTF a 1,614 CMM ( 57 , PHI CF” ) 

EFfECTlVE VEI.OCITy * 13(1,4 M/S { 427. « F/S ) 


for flat ended plug flush configuration. 
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Tabic 2 21b. Lift loss and xjitching moment data for flat ended plug flush configuration, R = 4.42 
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Ta le 2 22a. Pressure coefficient data for flat ended plug flush configuration, R = 2.21. 
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Table 2-22b. Lift loss and pitching moment data for flat ended plug flush configuration. 
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Table 2-23a. Pressure coefficient data for flat ended plug down 0.375 D configuration, R = 8.72. 
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Table 2-23b. Lift loss and pitching moment data for flat ended plug down 0.375 D configuration, R = 8.72. 
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Table 2-24a. Pressure coefficient data for 
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flat ended plug down 0.375 D configuration, R = 6 53 
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loss and pitching moment data for flat ended plug down 0.375 D configuration, R = 6.53. 
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Table 2-25b. Lift loss and pitching moment data for flat ended plug down 0,375 configuration, R = 4.36. 


POP1 

N0N»[)IKFNS!<1NAL 
ft PEA 

N -M 

M 

’ W-FT 

M/fn 

N 

I, 

LH 

I./T 

1 

3.3721 

P.PP362P 

0,002670 

0,041869 

-0.417180 

•0.093782 

-0.085484 

2 

5, 17 PS 
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0,003898 

0,0611 30 
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-0,1 10473 

3 
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4 
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5 
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0.01 9p76 

0.01 407 1 
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6 
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0,01 8007 
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-0,322222 

7 
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0.021987 
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-0.352918 

n 
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0.035186 

0.025953 
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9 
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0.079957 
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- 0 . 4 0 1 2 ; 5 
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0.033736 
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n 
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12 
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0,053714 
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0.831102 

-2.477334 
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0,071852 

0,052998 

0,831102 

-2,477134 

-0,556905 

-0,507630 

17 
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19 
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0.071852 
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2P, 
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22 
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-0,556905 

-0,507630 

23 

6PP.7171 

0.071852 

0,05299fl 

0.831102 

•2.477334 

-0,556905 

-0,507630 
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Table 2-26a. Pressure coefficient data for flat ended plug down 0.375 D configuration, 

SOUARF F.NP PMIO 7-13-76 

P ■ 2, Id PI.HG OKPTH 3 , 375 FKPt-CTlVK . 1 KT njAMFlFP = M.7M CtRTFRpnny lHAI'n>R = H 

JET FLOW PATF s 1.909 CHM ( 67.40 CFM 3 Frff, STI'I-AI' VK|,Cf)Ty = bK,i F/F f 197,3 P /S J 

JET FFFFCTIVF VELOCTtY ■ 1,31.1 M/S ( 110. 0 F/r, ) JR7 FmCTIVF THPIiFT = 4.HHO N (1.0'J71 T.L 1 


PORT 

0 

10 

20 

30 

1 

0 ., 23 ftft 

0.2336 

0,2183 

0.1911 

2 

0 . 2 P 63 

0 , 201-4 

0,1905 

0 . 16 P 6 

3 

0.1771 

0.1769 

0,1647 

0.1 465 

4 

0.1224 

0 . 116 ft 

0.1135 

0,0993 

5 

0 . 0 R 63 

0.0840 

0,0789 

0,0727 

6 

0,0645 

0.0614 

0,0593 

0,0529 

7 

0.0492 

0.0502 

0.0477 

0.0400 

8 

0,0394 

O , 03 fll 

0,0364 

0.0330 

9 

0.0310 

0,0304 

0,0309 

0.0261 

10 

0,0000 

0 , 0000 

0,0000 

0,0000 

1 1 

0,0000 

0,0000 

0,0000 

0,0000 

12 

( Jn 0000 

0,0000 

0,0000 

0,0000 

13 

0,0000 

0,0000 

0,0000 

0 ,0000 

1 < 

0,0000 

0.0000 

0 , 0000 

0 , 0000 . 

15 

0.0000 

0,0000 

0,0000 

0 ,0000 

16 

0.0000 

0 ,0000 

0 . 0000 ' 

0.0000 

17 

0,0000 

0,0000 

0,0000 

0,0000 

1 ft 

0.0000 

0,0000 

0,0000 

0 , 0000 

19 

0,0000 

0,0000 

0,0000 

0,0000 

20 

0,0000 

0,0000 

0 , 0000 

0,000 0 

21 

0,0000 

0,0000 

0,0000 

0,0000 

22 

0,0000 

0,0000 

0,0000 

0,0000 

23 

0.0000 

0,0000 

0 , 0000 

0,0000 


MOM-niMF AISI0RAI.J7F0 P PE SS U PF S 


Awnr.F (PFOPF.F.S) 


4.5 

60 

75 

90 

105 

0,1144 

0.01 7n 

-0,1 358 

-(-1,3408 

-0,60,46 

0,1 1 .30 

0,0291 

-0.0809 

-0.2282 

-0,40.7 4 

0,1010 

0.0361 

-0,051 1 

-0.1565 

-0.2777 

0,0727 

0.0338 

-0,0123 

-O,O70I 

-0,1379 

0,0554 

0,0276 

0,0000 

-0.0412 

- 0,0866 

0,0415 

0,0229 

0,0000 

-0,0768 

-0,O5ftH 

0.0?99 

0.0168 

0.0036 

-0,0196 

-0.0426 

0.0258 

0.0152 

0,0029 

-0,0172 

-0.0337 

0.0?O4 

0.01 34 

0.0029 

-0.0111 

-0,0768 

0,0000 

0.0118 

0,0033 

-0,0093 

-0,0719 

0,0000 

0,01 1 6 

0 ,000(1 

-0,00,77 

-0,0173 

0,0000 

0,0000 

0,0000 

•0.0047 

-0.0150 

0,0000 

0,0000 

0,0000 

-0,0037 

-0,(31 21 

0,0000 

0,0000 

0,0000 

-O.O038 

-0,0090. 

0,0000 

0,0000 

0,0000 

-0,0021 

-0,0083 

0,0000 

0.0O0O 

0.0000 

0.0000 

0,(3000 

0,0CO0 

0,0000 

0 ,P(?0O 

0,0000 

0,0000 

0 , 0000 

0.00.00 

0,0(A00 

0 .0000 

/.00OO 

0,0000 

0,0000 

0,0000 

0 ,00.00 

0 , 0 0 0 pi 

0,0000 

0.0000 

0,0000 

0,0000 

0.0000 

0,0000 

0,0.000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,00(10 

0,0000 

0,0000 

0 ,0(500 

0,0000 

0,0000 


1 20 

) 3b 

1 50 

160 

1 70 

•0.9625 

-1 .M7i 

-1.0834 

"0,7268 

-0 .4751 

- 0,5979 

-0,7879 

-0,8750 

-0,6776 

-0,3879 

-0.4731 

- 0.5943 

-0,663.3 

”0.5113 

-0.3328 

-0,7109 

-0,29fl 1 

-0,. 360,7 

-0.3153 

-0. 1991 

-0,1331 

-0.1822 

-0.2217 

-0.21 11 

“0,1 376 

-0,0912 

-0,1274 

•0,1470 

-0,1495 

-0.0985 

- 0,0653 

- 0 , 0 8 6 9 

-0,1046 

- 0,1054 

-0.F.743 

- 0. . 0 4 9 8 

-0,0683 

-0,0776 

-0.0817 

-0,0529 

-0,0400 

-0,0519 

-0,0588 

-0,0596 

-0.0421 

-0.0319 

'"0,04 2 8 

-0,0466 

- 0 . 0 4 H 2 

-0,0 320 

-0.0286 

-0,033? 

-0,0387 

-0.0397 

-0,0256 

-0.0712 

•0.0271 

-0.0797 

-0.0278 

-0.0191 

-0 ,0l ft8 

-0,0229 

-0,0740 

- 0,0737 

-0,0147 

-0.0144 

-0.0168 

-0,0203 

- 0,0186 

-0,01 0.3 

-0,0131 

-0.0157 

-0.0175 

-0.0158 

-0.0078 

0.0000 

0.0000 

0,0000 

0 , 0('OO 

0 , 0 OOP 

0,0000 

0,0000 

0,0000 

0,O(’O.O 

((.('('Of 

0 ,0000 

0,0000 

0,0(300 

0,0000 

0.0000 

0 ,000(3 

0,0000 

K,00OO 

O,O0O(* 

0.0000 

0 .0000 

0,000(1 

0,0000 

M,00l’l* 

0.0000 

0. .0000 

0,0000 

0,000 <3 

0,000 (" 

O.OCOO 

0 ,0000 

0 ,0 00(1 

0,0000 

O.OC'O.C' 

0 . M(Ht0 

0 ,O0O(* 

0,0000 

«,P0O(' 

0,0000 

0,0-('C (* 


.7b 

IP I ' 

- 0 . 3 « 9 R 
- o . 32 b 3 
-M.27eb 
- 0.1645 
- 0. 1127 
- O.ORJ 1 
•o.Fv6v:l 
- 0.0441 
- 0 . 032 W 
- 0.0224 
-O.Ot 05 
- o.ol 1 4 
- 0.0077 
- 0 . 002 H 
- 0.0036 
- 0.0026 
- 0.0021 
0 , 000.0 
o.tooo 
0,0000 
0.0000 
0,0000 
0.0000 



R = 2.18 


Table 2- 

-26b. Lift 

loss and pitching moment data for 

flat ended 

plug down 

0.375 D 

n 

configuration, R 


NON 

-DIMFNSIONnL 


M 

H/TP 


1. 

i/r 


PORI 


ftPEA 

N >M 

I.P-FT 


H 

LP 



1 


3.3721 

0.01C042 

0.007407 

0,1 161-59 

-0.620257 

-(".141232 

-0,120736 


7 


5,i7nfi 

0.014916 

O.OlPil?*" 

0.171371 

-(>,055370 

-0,1°22«7 

-0,1 75274 


3 


9.53P3 

(3.025451 

0.01B773 

(1,294391 

•1 ,257657 

-(',202721 

-(",257706 


4 


1B,(1167 

0.041937 

0.03M931 

0.495075 

-1 ,633675 

-0,367250 

-0,334756 


5 


2B.R074 

0.059669 

(",04401 1 

0.690166 

-1.916393 

-0.430P05 

-0,392689 


fi 


41 .9l0*i 

0.070t?''*7 

0.057604 

0,9033.32 

-2.141463 

-0,401401 

-0.1300(57 


7 


57.325P 

0.096950 

0.071437 

1 .12(3250 

-2.322450 

-0,522P'B0 

-(',475994 


B 


75, ("535 

0.115979 

0,095545 

1,341497 

-2.47597,3 

-0,556599 

-0,507351 


9 


,95.PI935 

0.135005 

0,09957*1 

1 .561577 

-2.60207(3 

-(!, 504945 

-0.5 331 90 


If! 


117.4457 

0.149145 

0,1("9272 

1 .713575 

-2,703314 

-0,625699 

-0,570329 


% 1 


137.B390 

0.159932 

0.117229 

1 .939344 

-2.919032 

-0,656153 

-0.59H097 


12 


173.9091 

0.174399 

0.129629 

2.017127 

-3,113920 

-0, 7('OO09 

-(",638073 


13 


224.5503 

0.194329 

0.1 43336 

2.247759 

•3.352^(31 

•(',751732 

•(",697042 


1 4 


259.7697 

0.209076 

(3.154214 

2.419348 

-3,50041 1 

-0,700691 

-(".718909 


15 


319.0979 

0.224533 

0.1 65615 

2.597135 

-3,656948 

-(".822059 

-0,749324 


1« 


372,5377 

(3.224061 

0.165957 

2.6(30927 

-3,659934 

-0,922506 

-(",749731 

O Q 

17 


430. ("994 

0.225169 

0,166005 

2,604499 

-3.660571 

-0,922096 

-(4,750007 

s 










2 

1« 


491 .7499 

0.225169 

0.166095 

2,604499 

-3.660571 

-(',822096 

-(",750087 

o a 
o ^ 

lO 


532.3757 

0.22,5169 

0 ,166005 

2,604499 

-3,660571 

-0,022096 

-0,750087 

2fl 


549.0756 

0,225169 

('.1660P5 

7,604499 

-3,66("571 

-0,022996 

•0, 750087 

s s 

21 


566,(1325 

0.225169 

{". 166095 

2.604499 

-3.660571 

-0.022996 

-0.750087 

fei 

2? 


593.2463 

0.225169 

0.J66(»95 

2,604499 

• 3 , 660.57 1 

-(".P72B96 

-(1,7500 0 7 


23 


600.7171 

0.225169 

0,1 66095 

2,604490 

-3.66(457! 

-0,972096 

-0,750("87 




^ Table 2-27a. Pressure coefficient data for flat ended plug down 0.875 D configuration, R = 9.49. 
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Table 2- 27b. Lift loss and pitching moment data for flat ended plug down 0.875 D configuration, R= 9.49 
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Table 2-28b. Lift loss and pitching moment data for flat ended plug down 0,875 configuration, R = 7.11. 
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-0.763087 


14 

162,5219 

0.026746 

0.019728 

0,1 19186 

-2,717071 

-0,610797 

-0.276347 


15 

192,2426 

0.033866 

0.024980 

0 . 1 5091 3 

- 7.835801 

-0,617488 

-0,2884 17 

0 Q 

16 

774,4378 

0.033866 

0,024980 

0.15091 1 

-2,8.35801 

-0,617488 

-0,298417 


17 

759.ifj96 

0.033866 

0,02.4980 

0.150913 

-2.835801 

•0,617488 

-0.288417 

^ Q 

ss 

IP 

296,2579 

0,033866 

0,024980 

0,15091 3 

-2,8 3580,1 

-0,637488 

-0.288417 


19 

.120.7333 

0.033866 

0,024080 

0,15091 1 

•2.835801 

-0,637488 

-0.288417 

© *Tj 

20 

330,7943 

0,033866 

0,02498(1 

0,150913 

-2,835801 

-0,617488 

-0.288417 

pa 

21 

341 ,0101 

0.033866 

0,02498(1 

0.15091 3 

•2.835801 

-0.617488 

-0.288417 

)•< CO 

22 

351,3806 

0.033866 

0 , 0 2 4 9 fl 0 

0,150913 

-2.835801 

-0.6174BM 

-0.288417 


23 

361,9060 

0.033866 

0.024980 

0,150913 

-2,8.35801 

-0.617488 

-0.288417 



en 


^ Table 2-29a, Pressure coefficient data for flat ended plug down 0.875 D configuration, R = 4.74, 

^ SCtlARE END PLIIC; 7-15-76 ^ 

^ PLUG DEPTH a ,q7S FFFFCTIVF UFT DIAMMF.m = H,(J0 rtHTf-PPOIiy DIA'^FTFM a H,7ti 

JEl ?L0W RaTF ■ 3,511 CHN ( 124, 7H CE^' ) F«F.F. STPFAt' VU.CCnV a U) , 3 H/p ( qq.j j. /s ) 

JET FFEECTIVF VELOCITY a 143.5 H/S ( 47(3, q Fy.T ) JF.T EFEFCTIVF tHiuist a 9.P3? N (7.21H3 U) ) 

NOH-ri TMf KPIOMAI, f ZF.ll F'RF JiSURFS 
AH(5LE (PLGPFFS) 


PORT 

« 

1 0 

20 

30 

45 

60 

75 

1 

0.24(34 

0.2102 

0,0906 

-0.1215 

-0,5599 

-1 .2650 

-2,0331 

2 

(1,1594 

0,1337 

0.0533 

-0,1003 

-0.4435 

-0.9550 

-1.4047 

3 

0,1170 

0.0RB1 

0.0270 

-0.0fl61 

-0.3664 

- 0 . 77 R 3 

-1 .1570 

4 

0,0379 

0,0270 

0,0000 

-0,o7l 3 

-0,221 1 

-0.4717 

-0,6507 

5 

0,0161 

0.0154 

0.0000 

-0.057R 

-(’.1523 

-0.2M22 

-0.4345 

6 

0,0251 

0.0000 

0,0000 

-0,03116 

-0 ,1099 

-0,1 954 

-0.3077 

7 

0,01 4fl 

-0,0H7i 

0.0000 

-0.0341 

-0.0771 

-0.14 2.7 

-0,2275 

e 

0,0090 

-0,0116 

0 ,0(100 

-0.0129 

-0.0572 

-0,1000 

-0,171(1 

9 

0.0129 

-0,0149 

0 . 0000 

-0.0096 

-0,0392 

-0.0060 

-0,1 363 

i« 

0,0000 

0,0000 

0.0000 

0,0000 

(1,0000 

-0,06.30 

-0,1106 

1 1 

0.0000 

0.0000 

0,0000 

0 • 0000 

0 , 0000 

-0.0501 

-0,(iH74 

12 

0,0000 

0,0000 

0 ,0000 

0 , 0000 

0,0000 

O.OOflOi 

-0 ,06fiS 

13 

0,0.000 

0,0000. 

0.0000 

0,0000 

0 , 0000 

0.0000 

-0,O463 

14 

0,0000 

0,0000 

0,0000 

0,0000 

0.0000 

0,0000 

0 ,0000 

15 

0,0000 

0 , 0000 

0 , 0000 

0.0000 

0,0000 

0.0000 

0.0000 

16 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0.0000 

0,(1000 

17 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0 .('000 

0,(100 0 

IR 

0,0000 

0.0000 

0,0000 

0,0000 

0,0000 

0,0 ( U 10 

0,(50 on 

19 

0,0000 

0.0000 

0.0000 

0 ,0000 

0.0000 

0.0 («00 

0 . 00OH 

2FI 

0,0000 

0,0000 

0,0000 

0,0000 

0.0000 

0,0000 

0 , 000(1 

21 

0.0000 

0.0000 

0,0000 

0 , 0000 

0,0000 

0 , OO(*O 

0,0000 

22 

0,0000 

0,0000 

0,0000 

0.0000 

0,0000 

0,0000 

P , 0''(1 0 0 

23 

0 , 00(10 

0.0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 


90 

105 

1 ?o 

135 

150 

160 

170 180 

-2.6193 

-2.69]9 

-2..30HR 

-1 ,4636 

-1.15R3 

- 1 .0374 

-0.9635 -0.9519 

-1 ,9qi7 

-2, 1224 

-1 .R364 

-1 .2656 

-0.94R1 

-O.H 1R9 

-0,7668 -0,7829 

-1 ,5lR2 

-1 .715.5 

-1.5761 

-1 .0"?7 

-0.7R29 

-0.6511 

-0,5984 -0.M32 

- 0 , R7R0 

-1,0149 

-1 ,0046 

- 0,7430 

-0,4609 

-0,3722 

-0,3373 -n, 1150 

—0,5676 

- 0 . 6 HO 0 

-0 ,6R65 

-0.5425 

-0.3169 

-0,232(1 

-0.21 34 -11,2025 

-0,4075 

—0,4776 

- 0.49 us 

-0,4069 

-0.2391 

-0,161.3 

-0,1.504 -0,1446 

-0.2950 

- 0.3593 

-0. 3R57 

-0.3162 

-0,1774 

-0,1196 

-0.1022 -0.1106 

-0,2308 

-0,2764 

-0,2944 

-0.2622 

-0, 1466 

-0.0829 

-O.0-823 »C.,07H4 

-0, 1 P00 

-(•.2153 

-0.23 2.7 

•0,2l9fl 

-0 . 1 266 

- 0 . 06J6 

-0.0553 -0,0559 

-0,1408 

-0.176R 

- 0 , , 1 9 4 1 

-0,1723 

-0.1022 

- 0,0469 

-0,0463 -0.('4ll 

-0.11 76 

- 0 . 1 433 

-0.156H 

-0.1 4oR 

-0,0778 

-0,0315 

-0.0360 -0,0360 

-0,0900 

-0,11 (16 

-0 , 11 H3 

-0.1176 

-0,0630 

-0,0206 

-(',019.3 -0,029b 

-0.071 3 

- 0,0847 

. 1 009 

•0 ,1 0 1 6 

-0,0463 

-0,0161 

-0,0135 -0.0244 

-0,0546 

-0 ,070 1 

- 0 ,0Po,3 

-0,0726 

-0.0405 

-0,0 IP 9 

-0.0077 -0,o2(>6 

-0,0450 

-O.057R 

-P .06RR 

-0,0604 

-0,C{37 3 

0,(100 0 

0.0000 -(1,01 48 

( 1,0000 

0 , ncTo 

0 ,0000 

o.onno 

0 , 0010(1 

0 , 000(1 

0,0000 -0,0174 

0,0000 

0 ,( H ' no 

0 .( K '0 0 

0,00011 

0.0000 

0,0000 

0.0000 - 0.0122 

0,0000 

0 .ni'co 

0 , 000(1 

0 , 000,0 

0.0000 

0,0000 

O.OUOO -(1,01 09 

0,0000 

0 , 0 ( no 

0 , 00 O,n 

0 ,(1000 

O.OOpO 

0 , 0(100 

0,00(10 -0,0141 

O.CIPPO 

0 , 00 no 

0,0000 

0,0000 

0 , 0,00 0 

( 1,(100 0 

(3,0(100 -0,0096 

0 , 0000 

0,0000 

0.0000 

0,(1 OOfl 

0,0000 

0,0000 

0 , 00(10 - 0 , 0,16 4 

0,0000 

0,0000 

0 , 0 HO 0 

0 , 00011 

0.0000 

0.0000 

0,0000 -0,0 13.5 

( 1 , 0 (' 0 O 

0 ,( 1(10 0 

0 , OCU'n 

0 , 000(1 

0 , 0 ('PO 

O . 0('('0 

0.00(0 -0,0116 




Table 2— 29b. Lift 

loss and 

pitching moment data 

for flat ended plug ^ 

down 0.875 D 

n 

configuration 


NON-niMFNSIONM., 

H 


M/Tn 


I. 

I,/T 


P0P7 

ftPFA 

N -M 

LB-fT 


N 

LB 



1 

2. ("315 

0.002733 

0,01" 2 til 6 

0.012178 

-0,565068 

-'.’. 127027 

-0.057471 


2 

3.115H 

0.004134 

0,003049 

0,01 8 4,20 

-0 , B0247(" 

-0, 1 803R4 

-0,0816 u 


3 

5.7464 

0.007372 

0,005438 

0.032852 

-1.269437 

-0.285369 

“0.129109 


4 

If. 8543 

0,012584 

0,009282 

0.056077 

-1,818679 

-0,408839 

-0,194970 


5 

17,3552 

0.018316 

0,01 3510 

0,08 1619 

-2.291430 

-0.5151 14 

-0.233052 


f> 

25.2493 

0.024520 

0,018086 

0,109267 

-2,703172 

-0,607673 

-0,274928 


7 

34.5363 

0.031015 

0,022877 

0.1 38708 

-3.068149 

-0,699720 

•0.312048 


n 

45.2165 

0.037928 

0,027975 

0.169011 

-3.303157 

-0,762.782 

-0.345104 


9 

57.2897 

0.045060 

0,033237 

06 700797 

-3.684362 

-0,828245 

-0.374721 


IR 

70.756P1 

0.052980 

0,039084 

0.236125 

-3,932979 

-0.8841 34 

-0,40000.7 


11 

83,fl42P! 

0.059330 

0,0437ft2 

0.264384 

-4, 1 15308 

-0,925121 

-0.418551 


12 

104,7110 

0.069897 

0, 051556 

0.311471 

-4.349292 

-0.977721 

-0,442.348 


13 

135.2818 

0.083591 

0.061656 

0,372493 

-4.611544 

-1 ,(?36675 

-H, 469021 


1 4 

162.5239 

0,094507 

0,069709 

0.421139 

-4.775367 

-1 ,073503 

-0,485682 

2 

15 

192,2426 

0 . 104697 

0.077225 

0.466548 

“4.920043 

- 1 . 106026 

-0,500397 



224,4378 







h:} 0 

16 

0.105251 

0,077633 

0,469013 

-4,923394 

-1,106779 

-0,500737 

0 a 

17 

259.1096 

0.105702 

0,077966 

0.471025 

“4.925933 

-1,107350 

-0.500996 

18 

19 

296,2579 

320.7333 

0.106166 

0.106587 

0,078308 

0,078619 

0,473091 

0,474970 

-4,928367 

-4,930443 

•1,1 07097 
-1,1 08364 

-0,501243 

-0,501454 

2 *TJ 

2« 

330,7943 

0.106707 

0.078707 

0,475505 

-4,931«"24 

-1 . 108494 

-0.501514 

^ w 

21 

341,0101 

0.106790 

0,078768 

0.475873 

-4.931418 

-1 .108583 

-0,501554 


22 

351,3806 

0.106968 

0,078900 

0,476668 

-4.932258 

-1.108772 

-0,501639 


23 

361,9060 

0.107126 

0,079016 

0.477371 

-4,932988 

-1,108936 

-0.501713 



4.74. 


-J 

•-J 


CO 


Table 2-30a. Pressure coefficient data for flat ended plug down 0.875 configuration, R = 2.37. 
."iGtlARF EUn PLUG 7 - 15 « 7 fi 

** “ 2,37 PLUG DEPTH n ,R75 FTFFCTtVF v)FT niAHFTFR = H,9tl rtMTEPPOUi UTARFTfh = n,7b 

JET FLOW rate a 3,531 CHH ( 124. 7£1 CEH ) FREE STREAM VMCCITY s 6 h,5 M/S { 19R.5 F /s ) 

JET effective VFIOCTTY a 143,4 M/g ( 470,5 E/S ) JET EFFECTIVE THRUST s 9.82(, M (7,2HR9 I-H ) 


NUN-nlMFUSTOriAri.TFF li pressures 

AMGIjF (DEGREES) 


PORT 

0 

10 

20 

30 

4 s 

60 

75 

90 

tos 

( 70 

1 35 

1 50 

1 60 

1 70 

1 80 

1 

0,3624 

0.3494 

0,2996 

0.2096 

0.01 14 

- 0.2332 

- 0,7173 

- 1 .2130 

- 1.6777 

-1 .9543 

-(,6734 

• 1.2322 

- 0.9368 

- 0,7656 

- 0 . 66H4 

7 

0,3234 

0,3124 

0.2760 

0,2159 

0,0622 

- 0.1610 

- 0.4357 

- 0.7931 

- 1,1437 

-1 ,3776 

- 1 , 3(63 

- 1,0340 

- 0,7913 

- 0,6016 

- 0,506 S ' 

3 

0.7355 

0 . 278 ? 

0,7466 

0.1953 

0,0303 

- 0 . 079 ? 

- 0.2322 

- 0 . 5 1 4 4 

- 0.7683 

- 0.9746 

• 1.0512 

- K . BBe6 

- 0,6367 

- 0.5734 

- 0 . 438b 

4 

0 , 1 9R4 

0 , 19.37 

0,1 793 

0,1516 

0,0359 

0.0045 

- 0.1017 

- 0,2066 

- 0.3266 

- 0.4594 

- 0,6303 

- 0,6451 

- O', 557 1 

- 0,4405 

- 0,3683 

5 

0,1463 

0.1473 

0 , 11l7 

0,1194 

0.0753 

0.0196 

- 0.0442 

- 0.1100 

- 0.1399 

- 0.7337 

- 0.4053 

- 0,4347 

- 0.4554 

- 0 . 367 ( 

• 0.3123 

6 

0.1141 

0,1100 

0.1043 

0 . 091 t 

0,0631 

O . P?43 

- 0,0204 

- 0,0691 

- 0,1296 

- 0.1981 

- 0.2330 

- 0,3569 

- 0,3473 

- 0 . 2 P 0 2 

- 0.2482 

$ 

0.0917 

0 ,0390 

0,0032 

0,0750 

0.0509 

0.0743 

-0 ,0093 

- 0.0435 

- 0,0957 

- 0.1454 

- 0.2053 

- 0 , 26tB 

- 0,2525 

- 0 .2006 

- 0 . 18V1 

R 

0,0742 

0.0724 

0.0662 

0.0599 

0,0450 

O.0215 

0,0000 

- 0.0344 

-0,o726 

- 0.1110 

- 0.1542 

- 0 . 19(6 

- 0, (886 

- 0.1455 

- 0.1393 

P 

0.0623 

0,0594 

0,0559 

O , 05O3 

0,0336 

0 . 0,196 

0,0000 

• 0.0273 

- 0,0593 

- 0,0093 

- 0 , 1 203 

- 0,1426 

- 0 , 14(7 

- 0 ,1097 

- 0,0980 

IP 

0.0000 

0,0000 

0,0000 

0.0000 

0,0000 

0 . 0(67 

0,0000 

- 0.0223 

- 0 , 046 4 

- 0 , 07(5 

- 0.0937 

“ 0. 1033 

- 0,(073 

- 0,0776 

- 0,0755 

t 1 

0,0000 

0,0000 

0 ,0000 

0,0000 

0,0000 

0 , 0(49 

0,0000 

- 0 , 0(73 

- 0 , 03«7 

— 0 ,0567 

• 0,0755 

- 0,0351 

- 0,0340 

- 0,0556 

- 0,0535 

12 

0,0000 

0 , 0000 

0.0000 

0,0000 

0,0000 

0,0000 

0,0000 

- 0,0179 

- 0,0310 

• 0,0456 

• 0,0593 

- 0 , 06(7 

- 0.0599 

- 0 . 035H 

- 0.0373 

11 

0 , 0000 

0,0000 

0 ,0000 

0,0000 

0.0000 

0,0000 

0,0000 

- 0,0100 

- 0 , 024q 

- 0 , 038 ( 

-(!>,0466 

- 0,0474 

- 0,0443 

- 0 , 0?55 

- 0,0243 

14 

0,0000 

0,0000 

0,0000 

0,0000 

0 , 0000 

0.0000 

0,0000 

- 0.0083 

- 0,0135 

- 0.0299 

- 0.0352 

- 0,0361 

- 0.0323 

- 0 . 0(77 

- 0 . f ! 1 9 4 

15 

0,0000 

0,0000 

0,0000 

0,0000 

0 ,0000 

0,0000 

0 ,0000 

- 0,0069 

- 0,0169 

- 0.0757 

- 0.0794 

• 0,0283 

- 0,0763 

- 0 . 01(7 

- 0,0141 

16 

0,0000 

0,0000 

0.0000 

0,0000 

0,0000 

0,0000 

0 , 0000 

0,0000 

0,0000 

0,0000 

0.0000 

0,0000 

O , 0O0 « 

0.0000 

• 0 , C1O0 

17 

0 , 0000 

0,0000 

0,0000 

0.0000 

0,0000 

0,0000 

0,0000 

0.0000 

0 ,0000, 

0 , 0000 . 

0,0000 

0.000.0 

0 , 0OO (' 

O.OOOC* 

- 0,0069 

13 

0,0000 

0,0000 

0 ,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0.0000 

0,0000 

0 , OC^C'O 

0,0000 

0,0000 

— 0 , 00 4 ,3 

19 

0,0000 

0 ,0000 

0,0000 

0,0000 

0 , 0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

O.O.OOf' 

0 . Of'OO 

O . l'OOO 

- 0,0051 

20 

0,0000 

0.0000 

0 , 0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

O ,« 0('O 

0,0000 

0.0000 

0,0000 

0,0000 

0 , 0 . 000 , 

- 0,0039 

21 

0 , 0-000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0.0000 

0,0000 

0 , .0000 

0 .('OOO 

0 , OOP.F' 

0,0000 

0,0000 

0,0000 

22 

0 ,0000 

0,0000 

0 ,0000 

0,0000 

0,0000 

0,0000 

0,0000 

0.0000 

0,000 0. 

0,0000 

0,0000 

0,0000 

0,0000 

0 ,( H*0O 

- 0,0026 

23 

0,0000 

0.0000 

0.0000 

0,0000 

0,0000 

0 ,0000 

0,0000 

0,0000 

0,O(!0O 

(',0000 

O.OIH'O 

0 ,t!('0(' 

0,0000 

0,0000 

- 0,0024 




Table 2-30b. Lift loss and pitching moment data for flat ended plug down 0,875 configuration, R = 2.37. 



NOM-niMENSIONAL 



M/Tn 


I, 

L/l 


PORT 


N • 

m-KT 


f! 

IH 



I 

?,n32-5 

0,014464 

0,010668 

0,061515 

-1 .355133 

-0,304634 

-0.137914 


2 

3.1171 

0.021747 

0,016041 

0,097004 

-1 .861496 

-0,418464 

-0,189447 


3 

5,7sni 

0.038527 

0 ,0/841 8 

0,171851 

-2,751737 

-0,6 1859'.' 

“O.?“«01P 


4 

10,8613 

0.069578 

0.051320 

0,310349 

-3.679695 

-0.827195 

-0,374488 


5 

17.3664 

0.107005 

0,070927 

0.477295 

-4,455836 

-1,00167? 

-0.45J477 


f> 

25,2656 

0.148471 

0,109512 

0,662250 

-5,109499 

-1,148615 

-0,520001 


7 

34.55fl7 

0.191474 

0.141231 

0,854065 

-5.645024 

•1,269001 

-0.57450? 


P 

45,2457 

0.234855 

0,173229 

1 ,047565 

-6,079383 

-1,366645 

-0,618708 


q 

57,3267 

0.278179 

0.205185 

1 .240811 

•6,442199 

•1 ,448206 

•0,655632 


in 

7n .Phi 7 

0,308615 

0,227635 

1 .376572 

-6,883273 

-1 ,547360 

-0,700521 


S I 

P 3, 0956 

0.332450 

0,245221 

1 .482919 

•7.196865 

•1.617855 

-0.732435 


12 

104,7795 

0.366264 

0,270156 

1 ,633711 

-7,627857 

-1,714742 

-0,776298 


13 

135.3692 

0.406606 

0, 299971 

1.814012 

-8,098572 

-1 .820559 

•0,824204 


1 4 

162,629n 

0.436420 

0.321909 

1 .946675 

-8.417206 

-1 ,892188 

-o',856631 


15 

192.366P 

0,464059 

0.342880 

2,073490 

-8.701728 

-1 ,956149 

-0,885588 

o S 

16 

224,5028 

0,466129 

0.343817 

2,079156 

•8,709422 

•1.957878 

-0.886371 











17 

in 

259.2770 

296,4493 

0,467150 

0,467007 

0,344570 
0.34511 3 

2,0«3713 
7, 086997 

-8,715169 
-8, 719035 

-1,959170 

•1,960039 

-0,886955 

-0.887349 

o 9 
o 

m 

20 

320,9405 
331 ,OHPo 

0,460500 

0,460692 

0,345566 

0.345707 

2,089733 

2 ,090590 

•8,722054 

•8,722984 

-1 ,960718 
-1 ,960927 

-0,887656 

-0.887751 

El 

m 

21 

34J ,2304 

0,460692 

0,345707 

2,o9059o 

-8.722984 

-1,960927 

-0,887751 

22 

351.6H77 

0.460020 

0,345808 

2.091 197 

-8.723624 

-1.961071 

-0.887816 


23 

362,1190 

0.460960 

0,345905 

2.091783 

-8.724232 

-1 ,961 2.07 

-O.B8787P 



KO 



Table 2- 31a. Pressure coefficient data for flat ended plug down 1.375 D Configuration, R = 9.48. 
SQ(I«PF Kun 7-J5-76 

^ PMtc ru pTii ni,i7>^ ^^■F^n^vF• jj-i diamitfh = n.fjo CKi'rKHnoi'y diamptH' = >',/s 

>IE7 now PA1F ■ -ijlBS TMM ( J<J7.P(' rPM ) Fppg STl'FAt' V Kt.CC ] T Y r M.Q M/f, ( (, /r^ ) 

i?F7 FFFFCTTVF VFI,r)(;lTY ■ HI, 6 ( 4A-1.3 F /.3 ) 0F7 FFPFfmVF IHIUIPI « 1 J . “i 1 M f' (7.Sft75 M' ) 


riON-n I *'t N S inilAI, T 7FI) F’PF BJiliPFS 
ANGLF (DFCRFFrO 


PORT 

f 

1R 

2R 

3R 

45 

fiR 

75 9« 1R5 12R 

1 35 

1 5R 

1 bR 

1 7R 

1 RR 

1 


R.R953 

-R.R5R3 

-R.2913 

-R.f567 

-1 .1227 

-1.39R7 -1.44P4 -1.3RR1 -1.1227 

-1 .H221 

-0.B977 

-R.7525 

-R.5954 

-R.5H 37 

7 

0.P-PIWH 

R ,RRMR 

.•R.R927 

-R.2595 

-R.597R 

-R.9321 

-1.17B3 -I.19lfi -1.R459 -R.9533 

-R.H235 

-R.7 1 49 

-R,5c9ct 

-R.54Sh 

-r.ssrb 

1 

-R ,P9PI0 

-K .Rfi62 

-R. 1 5R9 

-R.27R1 

-R.5296 

-R . flRSR 

-R.963R -1.BRH9 -R,9f5f> -R..77H5 

-M.5726 

-R.5375 

-W.479R 

-R, 471 H 

-R. 4 34 3 

4 

•0.1 350 

-R. 1 37 7 

-R.2171 

-R.2fi74 

-P.4t57 

-R.55M 

-M.fiHflS -H.F.PP5 -R.fil7p -B.4H72 

-R.3P92 

-K.2992 

-R.2I71 

-R.233R 

-R.2171 

5 

-0.1 43P 

-R,15H9 

-R.2277 

•R.24 1 R 

-R.323R 

-M.452H 

-R.5296 -r.5534 -R.4713 -K.3R4R 

-R.2542 

-R.2463 

-R. 1 43r 

-R. n 92 

•R, 1 27 1 

fi 

-0.1324 

• R . 1 4 5 6 

•R.1959 

-R.7224 

-R.2754 

-M. 3P4fi 

-H.4710 -r.4?9r -P.39J9 -R.2B33 

-R, 1B54 

-R.1721 

-M.RS21 

-R . 1 Rh5 

-R.R794 

7 

• R. 1245 

-R.1271 

»R, 1 5S9 

-R.1933 

-R.2357 

-R.3i7P 

-R.3151 -R.375R -P.373R -E.211R 

- . 1 4 3 R 

-M. 1R85 

-R.R555 

-R.RSH 3 

-R.r5r9 

A 

-h.rRrr 

-R.l 1 39 

-R.1324 

-R,l5fi2 

-R.21 45 

-R.2727 

-R.27Br -P,3pn -R.256H -p.|R54 

-R.J 1 12 

-R .0794 

-R,R.5H3 

-R, .1'555 

-R.R53R 

9 

•R.R074 

•R.1112 

-R.J 245 

-R.121R 

-R.1«27 

-R. 2 2 2.4 

“P.2435 -R.2357 -r,23p4 -P.174R 

-R. 1 1 55 

-r.h53r 

R.RRRR 

-M. R5r9 

-R.R.397 

IFI 

R .RRRR 

R.RRRR 

R .RRRR 

R.RRRR 

R.RRRR 

-R. 1 APR 

-P.2M55 -R.2R39 -R.1515 

-M.R53R 

-R.R397 

R.rrrr 

- H . R 2 9 1 

R.RRRR 

1 1 

R ,«RR0 

R .RRRR 

R.RRRR 

R.RRRR 

R.RRRR 

-R.1774 

-R.1954 -R.2R55 -R.19r7 -R,135r 

-R.R5r9 

R.RRRR 

R .RRRR 

R.RRRR 

R .RRRR 

1 7 

fl .RHRR 

« ,RRRR 

R.RRRR 

R.RRRR 

R.RRRR 

R.RRRR 

-R.1542 -R.1721 -R.143r -p.R9nR 

R.RRRR 

R.RRRR 

R.IU'RR 

R.RRRR 

R.RR1 R 

\3 

R ,RROt! 

H.RRRR 

R .RRRR 

R.RRRR 

R.RRRR 

R.RRRR 

-R.1324 -R.lt92 -P.1192 -R.r794 

R.RRRR 

R.RRRR 

R.RRRR 

R.RRRR 

R.RRRR 


R .PRRR 

R .RRRR 

R.RRRR 

R.RRRR 

R.RRRR 

R .RRRR 

P.RRRR -R.1R33 -R.1R59 -p.Rfi62 

R.RRRR 

R , (1RRH 

R.RRRR 

R . Rl'RR 

R.RRRR 

t5 

R.PRRR 

R ,RRRR 

R.RRRR 

R.RRRR 

R.RRRR 

R.RRRR 

R.RRRR -R.R9 2 7 -R.P9HR. -P.H55 2 

R.RRRR 

R.RRRR 

R.RRRR 

R.RRRR 

R.RRRR. 

1F> 

M ,RRRR 

R .RRRR 

R.RRRR 

R .RRRR 

R.RRRR 

R.RRRR 

R.RRRR R.RRRR P.C’t'RR R.RRRR 

R . RRpei 

R.RRRR 

R.RRRR 

R.CRIH! 

R.RRRR 

1 7 

R.RRRO 

R .RRRP 

R.RRRR 

R.RRRR 

R.RRRR 

R.RRRR 

R.RRRR R.RRRR R.RRRR R.RRRR 

R.RRRR 

R .RRRR 

R.RRRR 

R.RRRR 

R.RRRR 

tR 

R.RPRR 

R ,R«RR 

R.RRRR 

R .RRRR 

R.RRRR 

R.RPfHI 

R.RRRR R.RRRR R.RRRR R.RPR{1 

R.RRRR 

R.RRRR 

R.RRRR 

R.RRRR 

R.RRRR 

l9 

R .RRRR 

R .RRRR 

R .RRRR 

R.RRRR 

R .RRRR 

R .R(<RR 

R.RRRR R.RRRR R.RRRR R.RRRR 

R.RRRR 

R. .RRR.R 

R .RRRR 

R.RRRR 

R.RRRR 


R ,RRRR 

R ,RR«R 

R.RRRR 

R.RRRR 

R.RRRR 

R.RRRR 

R.RRRR R.RRRR R.RRRR R.RRRR 

R.RRRR 

R. .RRR.P 

H.RfPP 

R.RRRR 

R.RRRR 

21 

M ,RRRR 

R .RRRR 

R.RRRR 

R.RRRR 

R.RRRR 

R.RRRR 

R.RRRR. R.RRRR R.RRRR R.RRRR 

R.RRRR 

R . RPpn 

R.RRRR 

R.RRRR 

R.RRRR 

22 

R ,RRRR 

R.RRRR 

R . R RR R 

R.RRRR 

R.RRRR 

R.RRRR 

f.ORRR R.RRRR R.RRRR R.RRRR 

R . RRRR 

R.RRRR 

R.BPRR 

R.RRRR 

R.RRRR 

23 

R.RRRR 

R.RRRR 

R.RRRR 

R.RRRR 

R.RRRR 

R.RRRR 

R.RRRR R.RRRR R.RRt'R R.RRRR 

M . RRRR 

R, .RORR 

R.RRRR 

R.RRRR 

R.RRRR 



Table 2-31b. Lift 

loss and pitching moment data for 

flat ended 

plug dovm 

1.375 D 

configuration, R = 

POP! 

NOH-nTMFNSIONU 

nPFA 

N -H 

M 

I.P-PT 

M/TI) 

1 

N 

ii 

LP 

I./T 


1 

l,6fi14 

P.CTPIC'31 7 

0.00073'' 

0.00109} 

-0.091 296 

•0,020.529 

-0.007932 


2 

7,SS<»7 

M,(1C1(’fl65 

0.000336 

0,001571 

“0,1 3209H 

-0.029696 

-0,01 1477 


3 

4,7210 

«,C(l06fl2 

0,000503 

0.007353 

-0,715054 

-0,040574 

-0.010754 


4 

0.0191 

.HPtt'7 1 0 

0.000524 

0.007450 

-0 . 327720 

-0,073673 

-0.02947.3 


5 

14,761 1 

0,000476 

0,00035 1 

0,00 1647 

-0,439099 

-O.09R 709 

-0.0301 49 


f. 

2H.7477 

-0 .000044 

-0,000033 

-0.000153 

-0.547310 

'0.173035 

-0,04/551 


7 

20.3751 

-0,000040 

-0,000670 

-0,Of'79oo 

-0,649559 

-0, 146021 

-0,056434 


R 

37.1SS1 

“0.001702 

-0,00131 4 

-0.0061 49 

-0.740592 

-H. 16H784 

-0,0650 30 


n 

47.PI750 

-0,002071 

-0,0071 1 0 

-0,009907 

-0.044101 

-0,1 09772 

-0,0733 13 


1 R 

5R.1413 

•0.002402 

-0.001 0 30 

-0,000563 

-0.907879 

-0.204091 

-0,078077 


1 1 

6P .2369 

-0.007370 

-0,001717 

-0,008034 

-0.959741 

-0.215750 

-0.0OJ383 


17 

06.H434 

•0.001 056 

-0,001 369 

►0.006403 

-1 ,01 4592 

•0,270000 

-0,0081 49 


1 3 

111,1632 

-0.001230 

-0,000913 

-0,004772 

-1 .074933 

-0.241 645 

-0,0.93391 

O Q 

1 4 

1 33,540! 

•0.00027,0 

-0,0001 60 

-0,000707 

-1 .107029 

-0,249040 

-0.096249 


IS 

157,9600 

0.000933 

0,000600 

0.00371 0 

-1,14] 300 

-0.256564 

-0.099157 

O ^ 

16 

104,4241 

0,000933 

0,000600 

0.003710 

-1.141 300 

-0.256564 

-0.099157 

17 

21 2.9} 45 

0.000933 

0, 00060 R 

0.00371 0 

-1.141300 

-0.256564 

-0.099157 


tfl 

243,4390 

0.000933 

0,00-060 0 

0,0037 1 0 

-1,1 41300 

-0,2.56564 

-0,099157 

^ § 

10 

763,5516 

0.000933 

0.000600 

0.00371 0 

-1.141 100 

-0.256564 

-0.099157 

1^ CO 

7C1 

271,0109 

0.000933 

P.OO06OR 

0.003710 

-1 . 1 41300 

-0-. 256564 

-0,099157 


71 

20H.2134 

0.000933 

0 .000600 

0.003710 

-1.141 300 

-0.256564 

-0.099157 


27 

2fl0,735tl 

0.000933 

0,0006 on 

0,003710 

-1 .14 1 30,0 

-0.256564 

-0.099157 


23 

297,3039 

0.000933 

0.0006OH 

0.00371 9 

-1,141 300 

-0,256564 

-0.099157 



. 48 . 
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^ Table 2-32a. X^rt;f;.suro cor^Fri ci cat dat a Vnr 

PCIIAPF FHD PUIG 7-15-7F1 

^ Pr.I'G nPPTM sl.l?') 

JF7 FLOW MftlF a CHM ( 147 , fln CF’-'^ ) 

JFT FFFECTIVF velocity * 141,6 H/S ( 4h4.5 F /S 5 

flat <‘fidcd pluq down 1. 375 0 ^ conf iguration , R = 7 . 1 . 

FFFFCTIVf ill T niAMFTFR = P ,99 OF. NT F HpOl' T I)1 AMf1fP = 0 7 S 
fuff STRFAt' VKlOCm a 19.9 0/5 f 65,4' F /fi ) 

«)FT FFTKCTIVF THRUST =11.510 H (2,58 75 (.H ) 

PORT 

P 

IP 

20 

30 

NON 

45 

-n T 0 F vs inuni, r ?!• n prf psupk.s 

At'Gt.F (DFORFFS) 

60 75 9P 1P5 120 

13S 

150 

I 6 «' 170 Ipo 

1 

P.1330 

o.pRJl 

"0.0532 

-0.2R67 

-0,7 J 60 

-1 .4070 

-1 .R77ii 

- 2 . 0,395 

•1 ,R 356 -1,61 39 

- 1 .3434 

-1 .26R0 

-1,0597 -1.019H -0.9636 

7 

H . P 3 9 R 

P.POOfl 

-0.1035 

-0.2R3R 

-P.6532 

-1.1 49fi 

-1 ,4617 

-1 .6523 

-1.5341 -1,3301 

-1 ,1336 

-0,9769 

-0.8PP2 -0.H('H4 -0.79H1 

3 

"PtP3R4 

-P.04flR 

“0. 1404 

•0.2793 

*P.5fi23 

-P.92R 1 

-1 . 234 1 

-1 .3567 

-1 .3227 - 1 , , 469 

-0 .9503 

“0..7R4P 

-0,7i-64 -0.6695 -0.6517 

4 

-P , 1 PR4 

-P.t 1S2 

-0, I 7RR 

-0,2690 

-0,4927 

-0,6444 

-0 , R06 9 

-0,9191 

-0.9OH9 ,.0.7670 

-0.5971 

“0.4R77 

- 0,4301 -0.4JO1 -0,4049 

5 

-0.1315 

-P.1345 

•0.1700 

-0.2291 

•0.3266 

-0 , 5p4p 

— 0 .6045 

-0,6795 

-0.6BH7 -0.6045 

-0.436O 

-0.3429 

-0.3680 -0.2926 -0.3133 

fi 

-P.1 345 

-0.1 36p 

-0,1 640 

-0.1936 

-0,2690 

-0,3fl2R 

-0.4971 

-0,5320 

-0,5542 -0.4R4R 

-0,3296 

-0,2557 

“0.2483 -H,25«2 -0,25Kb 

7 

-P, 1 1 6R 

-0.1271 

-0.147B 

-0 . 1 7 1 4 

- 0,2379 

-0.3074 

-0.3946 

- 0 , 450H 

-0,4419 -0.3916 

-0.277R 

“0.2099 

-0.1995 -0.2276 -0.21H7 

R 

•P, 1064 

-P.J1R? 

-0.1360 

-0.1 360 

-0,2025 

-0.257? 

-0.3237 

-0.3621 

-0,3724 -0,3311 

“0.249R 

-0,1714 

-0.1700 - 0.2010 -0.1H62 

Q 

• 0 ,P,9R0 

-0,11 OR 

-0,1197 

-0,1197 

-0.1759 

-0,2202 

-0,2911 

-P,3IP4 

-0.3133 -0,2911 

-0,2350 

-0, 147P 

-0.1463 -H.I665 -0.1626 

10 

P.PPPP 

P ,«PO0 

0 ,0000 

0, 0PO0 

0,0000 

“‘■'.1921 

-0.249R 

-0.7690 

-0,7»OR -0,2690 

-0.1921 

-0.1227 

-(4, 1 71 2 -0. 1537 -0.1478 

1 1 

P .POOP 

O.OOOP 

0.0000 

O.OOPO 

0 • POOP 

“;=,1676 

- 0 . 221 T 

-0.2365 

-0.24HJ - 0.7335 

-0.1685 

-0 . 1049 

-0.1(-'20 “0.1330 -0. 1478 

1? 

0 , POPP 

O.PPOP 

0.0000 

0,0000 

0.OPP0 

O.PPOP 

-0.1 R33 

-0,2099 

-0,2143 -0.2173 

-0.1507 

-0,OR87 

-0,0857 -0.11 82 -0.1 330 

1 5 

P.PPPO 

P.PPOO 

0.0000 

0.0000 

0,0000 

H.P0PO 

-0.1640 

-0. 1 R33 

-0.1R77 -p,,lP47 

-0.1345 

-0,0739 

“0.0695 -p.OOp? -0.1419 

1 4 

P ,PflOP 

0 ,OPO0 

0,0000 

0,0000 

0,0000 

0.0000 

0,0000 

-0,1493 

-0,1626 -0,1596 

-0.1241 

-0,0576 

-0.0517 -0,0902 -0.1241 

15 

O.PPOP 

o.oopo 

0.0000 

0,0000 

0 . 0000 

O.PP0O 

0.0000 

-0.1345 

-0, 1 44R - 0 . 1 44H 

-0. 1 lfl2 

-0,050? 

-0,0325 -0,062.1 -('.1070 

16 

P.PPPP 

0,0000 

0,0000 

0,0000 

0, 0000 

0.0P.0P 

0 , 0000 

0,0000 

0.0000 0,0000 

0.0000 

0,0(100 

0,(i('00 0,0(U'0 -0,1123 

17 

P.PROO 

0,0000 

0 , 0000 

0,0000 

0,0000 

0 ,0000 

0 , 0000 

0,00 00. 

O.PPvlP 0,00(10 

0 . 0 0 0 0 

(1,0 0 00 

('.PfiCP 0.0000 -0,1005 

1 R 

O.PPPP 

0,0000 

0,0000 

0 ,0000 

0.0000 

0.PPPO 

0,0000 

0.0000 

0,0000 0,0000 

0.0000 

0 ,000,0 

0,0000 0.0000 - 0,1020 

IR 

O.OPPP 

0,0000 

0 ,0000 

0,0000 

0,0000 

0,0000 

0.0000 

0.0000 

0, 001-10 0,000,(' 

0,0000 

0,0000 

0.0000 P.Pl'OO -11.0902 

2B 

0 ,PPPH 

0,0000 

0.0000 

0,0000 

0 . 0000 

0.0000 

0,0000 

0,00.00 

O,O('(10 0,0000 

0 , 0000 

0 , 0O00 

0,0000 0 . 0 (n '0 -0.0754 

7.1 

P ,popp 

0 ,0000 

0 , 0000 

0 , 0000 

0,0000 

0,0000 

0 ,0000 

0.0000 

0,0000 0,0O0(; 

0 , 0('0O 

0,000 0 

0,tl('00 0.f!'(1l' -0,0754 

77 

P ,PPPP 

P.P00O 

0,0000 

O.OOPP 

0,0000 

0,0000 

0,0000 

0.0000 

0,0000 0.O(HH‘ 

0 , 0000 

0.0000 

0.0000 0.0000 - 0.0847 

23 

P.PPPP 

0.0000 

0,0000 

0,0000 

0 , 0000 

0.0000 

0 ,0001' 

0.0000 

0,0000 0 , 000 c 

0,0000 

0,0000 

0 . 0000 ; 0 .Ct '00 - 0.0695 



Tabic 

2- 32b. Lift losK 

and pitching moment 

data for 

flat ondftd plug down 1 . 

375 D configuration, 
n 

■r = 7.1 

POP! 

1 

NON-niMFHSmNAlj 
APF /> 

1 .f.fi04 

N -M 

O.OOPROPI 

» 

I,»-FT 

0,000649 

M/TD 

0,001036 

6 

-0,219673 

L8 

-0,049382 

I./T 

-0.019(185 


7 

2.5597 

Pi. 001 298 

0,0(10957 

0,00147'H 

-0,316B(e5 

-0,071218 

-0,027524 


3 

4 - ~;M9 

0,002188 

0.0016)4 

0,007551 

-0 ,51 6908 

-0,116201 

-0,044909 


4 

P.9191 

0.003334 

0.002459 

0,011504 

-0. 787*997 

-0,176018 

-0.068027 


5 

14,2611 

0.004502 

0,003321 

0.015535 

-1 ,P4r’i8 4 

-0,234620 

-0,0906 16 


6 

2P.7477 

0.005685 

0.004 1 1 9 

0.019271 

-1 ,796696 

-0.291 475 

-0.11 26.t‘< 


7 

SB. 3791 

0.006700 

0,004942 

0.023119 

•1 ,544109 

-0,347161 

-0.134171 



37,1551 

0.007986 

0,005891 

0.027557 

-1,785012 

-0,401271 

•0,155083 


<) 

47,p75fi 

0.009194 

0,006929 

0,032416 

-7,023295 

• 0,454837 

-0,175706 


Ifl 

5fl,14l3 

0.014239 

0.010502 

0.0491 33 

-2.217137 

•0,497288 

-0.192192 


1 1 

68,2369 

0.018537 

0,013673 

0, P'6.3964 

-2,362948 

-0.531191 

-0,205295 


12 

86,h434 

0,027556 

0.020325 

0.095o86 

-2.572254 

-0.570243 

-0.273480 


13 

111,1632 

0.039697 

0.029280 

0,1 36980 

-2.829254 

-(',616016 

-0.245808 


1 4 

133,5485 

0.051243 

0.037797 

0,176823 

-2.996773 

-0,673663 

-0.260358 


15 

157.9688 

0,062894 

0,046191 

0.21 7024 

-3,156619 

-0,709613 

'’0,274252 


1»> 

184.4241 

0.064448 

0,047537 

0.222388 

-3,166055 

-0.711729 

-0,275070 


17 

212,9145 

0,066061 

0.048727 

0.227954 

-3.175128 

-0,713769 

-0,275858 

I"? 

243.4398 

0, 067940 

0.0501 1 3 

0.734437 

-3.184992 

-0,715986 
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Table 2 33a. Pressure coefficient data for flat 

SCIlAHl!; END PMIC 7-15-76 
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ended plug down 1.375 configuration, 
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7 
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R 
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14 
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Tablf,* 2-33b. Lift l05j.s and piLchinfj mninont data for flat ended plucj rlown 3.375 L'^ configuration, R ^ 4.74. 
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0.147568 
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Table 2-34a. Pressure coefficient data for flat ended plug 

down 1 

.375 D 

n 

configuration , 

R = 2.37. 
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Lift lor?:; and r^itchlnq tnomonl: dafa for flat e>ndod pluq down 1.37S configuration, R = 2 
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-2.309614 

-0,092621 

0 0 

IR 

743,4390 








0.51037R 

0.307355 

1 .780736 

-10,777801 

-2,310449 

-0.092944 

0 

f’ 

263.5516 

0.51 0703 

0,307595 

1 .789058 

-10 .279402 

•2,310809 

-0,0 9 JO 8 3 

0 H 

1— H 

7V> 

27l,fllR9 

0.510977 

0.302760 

1,790630 

-1<>. 200406 

-2,311053 

-0,093177 

71 

280.2134 

0.519100 

0.302094 

1 .791256 

-10.281351 

-2,31 1248 

-0,893253 

27 

208,7350 

0.519761 

0, 30 3H07 

1.791783 

•10.282069 

-7,31 1409 

•0,093315 

23 

297.3839 

0.519261 

0,303007 

1 .791783 

-10,282069 

-2,311409 

-0.893315 

^ CO 


.37 


00 


SECTION 3 : JET CENTERLINE TRAJECTORY DAT? AND RESULTANT 

POWER LAW CURVE FIT EQUATIONS 

Data for each nozzle configuration are presented for the 
location of the jet centerline at values of R equal to 8, 6, 

4 and 2.5. These data were taken using a Kiel total pressure 
probe. Also listed for each configuration are predicted nondi- 
mensional z coordinates calculated using a least squares curve 
fit power law equation, and a local slope of the curve, in 
degrees. These slopes were then used to orient a pitot-static 
probe to obtain the dynamic pressure data presented in Section 4 . 
The power law equation was of the form 


z/D 


eff 


= K(x/D^„) 


n 


3-1 


The trajectory data may be found in the following tables (also 


listed below are the 

appropriate 

values of 

K and n) : 


Configuration 

R 

Table 

K 

n 

No Plug 

8 

3-1 

7.0 

0.325 


6 

3-2 

5.37 

0.333 


4 

3-3 

3.66 

0.324 


2.5 

3-4 

2.55 

0.328 

Round Plug Flush 

8 

3-5 

6.04 

0.337 


6 

3-6 

4.73 

0.345 


4 

3-7 

3.15 

0.370 


2.5 

3-8 

2.07 

0.398 

Round Plug Down 0.5 D 

n 

8 

3-9 

6.14 

0.334 

6 

3-10 

4.73 

0.350 


4 

3-11 

3.33 

0.353 


2.5 

3-12 

2,35 

0.343 

Round Plug Down 1.0 D 

n 

8 

3-13 

6.64 

0.326 

6 

3-14 

5.02 

0.335 


4 

3-15 

3.44 

0.329 


2.5 

3-16 

2.41 

0.330 

Flat Plug Flush 

8 

3-17 

6.13 

0.320 


6 

3-18 

4.85 

0.322 


4 

3-19 

2.97 

0.373 


2.5 

3-20 

2.23 

0.377 
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Configuration 



R 

Table 

K 

Flat Plug Down 

0.375 

D 

n 

, 8 

3-21 

6.01 



6 

3-22 

4.59 




4 

3-23 

2.83 




2.5 

3-24 

2.15 

Flat Plug Down 

0.875 

D 

n 

8 

3-25 

6.36 



6 

3-26 

4.79 




4 

3-27 

3.38 




2.5 

3-28 

2.41 

Flat Plug Down 

1.375 

D 

n 

8 

3-29 

6.45 



6 

3-30 

4.78 




4 

3-31 

3.43 




2.5 

3-32 

2.42 


n 

0.319 

0.332 

0.396 

0.384 

0.330 

0.349 

0.348 

0.342 

0.332 
0.348 
0.312 
0 . 318 
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Table 3-1 


Jet centerline trajectory data for no plug configuration, R b 


^'^^eff 


PREDICTED z/D 

eff 

SLOPE 

(DEGREES) 

H.955fl26f: + Mip^ 

M,f.9fl7B9F.+F'1 

Si.6«<»7rtflF401 

«l,6f)B7{l(JE4«i2 

W.2977ME+P1 

i4,9f,<JR9«;F4(ll 

H.9Rf 26f F*fll 

f).4P05{»2S‘4o2 

Pl,47?9t'1 F. + m 

M.115?i5Plf.4Vl2 

«.1 t6447F4«17 

H.3fl22R5E+M2 

P.6721 1 7F;4{»J 

«.12<?7nE4H2 

V'.y 77P94E4H2 

PI.32P979E402 

<'.,«6'1757F-»P'i 

0, l4H(iq<?F4(S2 

J 4h944^E4P)3 

P.27Rfl93E4n2 

». J Pi5659E+('7 

«.rS)69F>F4f)2 

Pl.lSCH,7fiF4f!2 

«.24R«j9E4H2 

Fl.t24flB4F + Ft3 

n, lf.F^4B9F,4P12 

<^.1SRB24F4ci2 

P.274292F4H2 


Table 3-2. 


6 


Jet centerline trajectory data for no plug configuration, R = 


SLOPE 


x/D, 

eff 

z/D 
^ eff 

PREDICTED z/D 

eff 

(DEGREES) 

P.952S1 

H.*527f;ni f ♦P)i 

(4.5 7BR1 1F4(41 

«,61 ^fl7.5E + f*2 

Pi,2fl7 7.blF. + f11 

<4.7821 4 iK + m 

«i ,782.91 1 F+(41 

«,4157?6F.+ 02 

V'.479394F. + t'1 

«.R‘>fl917F4Pil 

(4.9l»4qS7F-f(4i 

».321R41F*(42 

,fi7 1 S4(iE+ti1 

(4.1 n7S9t K+(42 

M.l«t25flE+02 

«.266fi8RF4(42 

H.R63745K+fll 

(4. 1 1 MfiSl F+PI? 

(4. 1 1^1 21F.4P2 

».2302Pf1F4(42 

0, J(»^597E + C^9 

C4. 1 1 74R9K + H2 

C'.tl77SlF*(42 

0.20393SF402 

Pi,12482PiF*F.J 

«. 1 2359SF + «2 

C4.1245(43F407 

0,lfi3944F402 


OEIGINAL PAGE IS 
OF POOR QUALITY 



to 


Table 3-3. Jet centerline trajectory data for no plug configuration, R 


4 


SLOPE 


x/D 

eff 


PREDICTED z/D 

eff 

(DEOREES) 

0, '143921 

d. 3*i'i2^6K + VM 

n.359fi42F+dl 

«t»d9914F+H2 

d.2fl6l71E+«l 

«.5l 7447F+W1 

d.5i516lE+d1 

7',3Pi2544r + fi2 

H.47H1 421 + 111 

M.62ild24F + d1 

H.bPiPlPtr+dl 

d.224t«49E+pi2 

«.67«249P. + Mt 

«.f.P10P1E+d1 

H.67871PE + PI1 

«.tR1655E+d2 

1'.Pfi23B0E+i^1 

H.734P1 2E+H1 

M.736494F+H1 

0. 154676F+02 

d. lC'5454K + t'2 

d.778773E+d1 

d..7Pbd9PE + dl 

0.1357fi7r+d2 

d, t24b7dE + d2. 

PI. 8251 7(SF' + M1 

P1.R799I iE + dt 

0.121717E+H2 


Table 3-4. 


Jet centerline trajectory data for no plug configuration, R = 2.5 




PREDICTED z/D ^ 
eff 

SLOPE 

(DEGREES) 


C.2<1979'SE*C11 

P.247767F+fl1 

«.4l4SlfiF402 

«.?R31ft5F 

t'l. 3*i775i K + m 

<i.3Sfl7.27F+(M 

0.225143F+W2 

0./I74R4SK + H1 

«,.17H74PF.*P11 

F.424142F+Ht 

0.1h32ii3F4pi2 

H • + H 1 


0.474241 F + m 

0. i 31 2.02E402 

W.fl5«fc22t 

P'.5t"^22fiF*ci1 

0.515234F.4.01 

0.111 234E402 


»i.5>»219^F.+nt 

O,5'504t3F.'f01 

0.9742495^401 

H.124714K+W7 

« , 5 R 6 R 1 7 ♦ 0 1 

0.5P1 *5 47E401 

0.R71923F +01 


VO 


Tn))l(' 3-0. 


.Jet center] 1 ri(' tr^j joctory dal. a ftjr round pluq Tl ur-di confiquration, R= 8. 




1‘REDICTED z/D 

eff 

SLOPE 

(DEGREES) 

(1,1 767f,3F.4iM 

(l.fiM)BI 4F + 01 

f1.67(«725F4f)l 

«.^flB423E4B2 

«.4 1 1 2S1F + m 

n,qnBfi2«iF4('i 

(1.977717F4B1 

«.3«564?1E4C12 


B,1 lf>72^F.+pi2 

M.l 1553SF; + 02 

F’.295996F402 

(i.9^«t'537F+ni 

H.179i3^F4B2 

M.12943bF+B2 

«,2443fi5E4-P2 


H.l 3 9P51F. + PI7. 

M.I4BPR7F+B2 

».210399E4(12 

B.t5F984F:*M? 

V’. 1*511 tSF+n? 

P^.1PU757FtB2 

0.|fl6lR3F4(i2 


B, I7fl45i t+nj 


».1 ■591 40F + O7 


1 S94<jqF + B7 


«. lft7742F.-»B7 



Table 3-6. 

Jet centerline trajectory data 

for round plug flush configuration, 

R = 6. 



PREDICTED z/D 

ef f 

SLOPE 

(DEGREES) 

H. J363(*3f.*«i 

M,5?7ci4*iE4H1 

O.576605F+('t 

O,531303F4W2 

lM777K*0t 

«.771 77SK4C11 

«. 77061 1 E+01 

(1,3293l6EfR2 


{^.91 Mfl3fiK + «l 

«,9|956<JF.+01 

0.24fl572Et02 

d.'J5‘}H7?E + (M 

fl. 1«S<>i4flF4H7 

0.103300E+H2 

0.2W3036E402 

«. 123451 E4t)2 

H. 1 1 2P1 BF4H2 

0.11 2676K4H2 

0.174913E402 

fl.lSHBUK + fiJ 

0.11 9<><»<;f*ci2 

M.17076BF402 

0.154453E402 

0.1 78374F.4H2 

i’, 1 ?9463K4PI?. 

0.177944E402 

R.139«'J5F,402 



VO 

CTi 


Table 3-7. Jet centerline trajectory data for round plug flush configuration, R = 4 



z/D 

eff 

PREDICTED z/D 

eff 

SLOPE 
(DEGREES ) 

0.1 35373fi. + f!j 

R.3'Jfi443E401 

«.35202siE*01 

0.43B873E402 

0.4«9479E4Ht 

(•..53F>949E401 

0.S.301 33E->01 

0.2R5B93E402 

0,feB3fl3flF40f 

11.648497E401 

0,6408(S9F. + 01 

0. 191 192E4fl2 

0,95fi30ht.401 

R.7P6999E+01 

0 .726070E401 

0. 116559E402 

0. 123283E402 

M.7PflP56F + vil 

0.796976F.+01 

0.1344fl3F-402 

0.1SO7 33F.+(i? 

0.fliS7fi3f,E+01 

0.fl'i«4'*7R401 

0,11 89fiQF*02 

R, 1 7fl) 8fiK4v)2 

0.91 01 71 F4M1 

0.91331 3E+01 

0. 107355F4W? 



Table 3-8, Jet centerline trajectory data for rovmd plug flush configuration, R = 2.5. 




PREDICTED z/D __ 
exf 

SLOPE 
(DEGREES) ' 


P.22ti7B^E4fH 

l*.23199l^E4it| 

0.349«99F,4e»2 

«).40S862E*(^1 

«*.3742q4F4»1 

('.3^234f)E4Pt 

0,195947F.4«2 

«,679625F+M1 

H,4719fl2F4i»l 

H,445H37F4t1t 

C.146332E402 

H,9R3664K4«i 

0.54n5»F4Hl 

e,»(«'>4«l F4«t 

O.170234E402 

«.)72«3<>K + H2 

i»,5417Snf>l’ll 

rt.S635«3F4Hl 

0.103655F4B2 

«,15«743E+h2 

H.61 1S3SV4{^1 

U.6t^ft|7£:4(q| 

0.92049|E40t 

<1,17771SK*(?2 

iJi.Fil t^3SF4(D1 

«.fi92903F4t11 

W,«33392F4tit 






Table 3-9. 

Jet centerline trajectory data 

for round plug down 0.5 D 

n 

configuration, R = 8. 

eff 


PREDICTED z/D 

err 

SLOPE 

(DEGREES) 


0,b375<l0(r4.01 

t>. 63531 3E40J 

«.674«44f.402 

P.33JJ97L4R1 

W.7PB24«f4Ml 

(•.9tfl463K40l 

H.476751E402 

H.5557B1 f;4U1 

W,1P779RF:+02 

0,t009B9E402 

0.3126H9F402 

0,77fl375K4-«l 

V7.I23353F+02 

0,1719BfF+07 

0.276626F402 

0,lfl0l0tE+«2 

0.133252E4P2 

0.132694E4.02 

«.239!i3E402 

0.122365E4.0? 

0.143157F4P2 

Oi.341fl14F.407 

0.232B15F402 

0.!44633fc4«2 

rt, 14nn09F;+<32 

0.150075F402 

R.191397F402 



Table 3-10. 

Jet centerline trajectory data 

for round plug down 0.5 

configuration, R = 6. 




SLOPE 

='^“ef£ 


PREDICTED z/D 

eff 

{DEGREES) 

0,1 io27of:*oi 

0,407«»nE*0l 

0.1ftB947E«0t 

0.9717(*9F402 

0.3326fc4K*«l 

0,7077?OE*01 

0,71 9260 f:*«l 

0.170B15F402 

0,555|72F:+01 

0,B42««OE»01 

0,B60779E401 

0.2B4476F402 

0,777702f *01 

. 0.964M4E+01 

0,967057F*01 

0,235101F402 

0,10002«»E4(12 

f),104<»<17f:*n7 

fl,1056B6E*07 

O.2O2705F4O7 

0,1722B5E*O2 

0,n4«47F + 0? 

(1,1 1337<SFf07 

0.179X67E4O2 

«,|44546E+02 

0,|2220lE>Ci2 

O.I70700E*07 

H.I62001F402 
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Table 3-11. 

Jet centerline trajectory data 

for round plug down 0.5 

D configuration, R = 4. 
n 


z/D 

eff 

PREDICTED z/D 

err 

SLOPE 

(DEGREES) 

«,I«9149E4(i1 

M. 347353 E 4 C 11 

41.343521F401 

04 4R(12|Se-»(i2 

<1, JSI 247F4H1 

M.5('292PtK40t 

41,54194 J 1F441I 

H.2R45R7F.402 

9,553559F*W1 

h,6c»474SF'4PI 

41,f4(l949Rb441t 

0.21247<>E402 

H,775973E4»1 

«,6fi1114r4Hl 

41,6«6741RF4'41| 

0.I73551E+02 

«,99H409F4P)t 

41,751 «26F‘+Pil 

45,750634>:*01 

41.I4R692F4412 

0,I22P'92F.4H2 

M.«<i2739E4«1 

«,Rii594l9E401 

«.1312|5E402 

«»,144 337E402 

f»,s7ti62iE:4(n 

0,R54979E401 

e.lf R1S0E402 


t 4 * * 



Table 3-12. 

Jet centerline trajectory data 

for round plug down 0.5 D 

n 

configuration, R = 2.5 



PREDICTED z/D 

eff 

SLOPE 

(DEGREES) 

(J,H»5937E+Ht 

B,2*6373r4«1 

B.239S<)7E4B1 

«',37«iR9E4Pl2 

tl,3275H4F.+«l 

Pi,342R34E4Bi 

B.352939V4B1 

0.2B2966F4O2 

«,549413E*V'1 

B,4U’413E4ff'l 

H.42151BE4BI 

0.1475(?9E4f)2 

0.7713«9E+«1 

B.47?fe3fiE4B1 

P,473S71E*U1 

<»tllB977r*(!2 

fi.9936BlK4.«r 

B,S15BS1F,+01 

M,516554F4B1 

('•lBlt6tF4B2 

(!.1215«SE*V13 

B.55t«»29F+Bl 

0.5936J7E4B1 

<»»9B812SE4t)l 

B.M3797E4H2 

PI,6Bfl395E4Bt 

B.S9641AF4B1 

R.746737E4f)| 



102 


Table 3-13. 

Jet centerline trajectory data 

for round plug down 1.0 

D configuration, R = 8. 
n 




SLOPE 


z/D 

erf 

PREDICTED z/D 

err 

(DEGREES) 


H,f.f<Bl73r*H1 

rt.fiS7792E^pj 

«».(i5599RE402 

ft.292447F.*<M 


f.94lft92E*Hf 

f>.4ft3467E*«l2 

i«,4n7R19E'fV^t 

(",nm'2«F+tfi2 

0.111 23*5F+f»2 

f).365R42E«Cl2 

«,6B322tF*i41 

0.t2 3B24E+«fl2 

0.124126E402 

0» 3O5990F402 

t»,fl7863<7E*B1 

ei.1.35.B9 3E*('2 

0.1347|flE*«2 

«.2f5231E+«2 

(«#I024MflE*P)2 

«.l44R37f +B2 

0.143Ri9F,i(J7 

O.235502F402 

Pi,12ft^52F*»2 

«',1S2974F*PI2 

0.l5lR67F+f)2 

».212749E4fl2 



Table 3-14 


Table 3-14. 

Jet centerline trajectory 

for round plug down 1.0 configuration. 

R = 6. 
SLOPE 



PREDICTED z/D _ 
eff 

(DEGREES) 


o,4‘)BiBqE*01 

0.496ft74F.'*01 

0.59fl«»73E*e.2 

«.291‘»73K+(U 

0.71M214E40I 

0.7J B9H4E+01 

0. 395063^402 

P,1B73.63fc>d1 

B.BSBjflOFfBl 

B.BS339'JE4b| 

«.3«39t 3F402 

B.6B2631 f 

0,953'»3flf:+01 

0.9B539BE4O1 

0.2BM11F402 


(1,1B4014F*H2 

O.I03942Ff«2 

O.2I6247E402 

<’.ltf'7342(«02 

0,1 J074BF+02 

0.mi77E*02 

0.!9J2B1E»02 

P.12»)8aiF:'»02 

O,1lBt96E*02 

0.1 175B(!E*02 

«.1724'p2t402 
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Table 3-15. Jet centerline trajectory For round plug down 1.0 configuration, R = 4. 


x/D 


ef f 


z/D 


eff 


PREDICTED z/D 


eff 


SLOPE 

(DEGtlBES) 


0,95«2»>7E*«h 
K,29v«752F:+pj 
(^.4fl5952F*fil 
0.6P1 19«E.f0i 
0,87F)454E4«1 

O. 1071 B3E402 

P. 12ft720F4B2 


0.337751 F+m 
o. 4'»J677FJ+«1 
O,5751i07F+«l 
0.ft47«l 1E401 
0.71216fiF401 
O.74#.976F401 
0.7B4lfi9E*B1 


0.339333F401 
O.4PS659E401 
0.578497E4O1 
O.fi4A3n7E«0i 
0,7021 89E+M1 
O.750lBfiE*Ol 
0.7O2M 3F+01 


0.49321 1F402 
0.299077E4O2 
0.21 3<>i9E402 
0.173161F4O2 
0.l4747fF4B2 
0.17.95oBF402 
0.I16132F402 



Table 3-16. Jet centerline trajectory data for round plug down 1.0 configuration, R = 2.5. 

SLOPE 




PREDICTED Z/D 

etr 

(degrees) 

0,93«<)4SE*00 

P,23<*302F+0I 

o,2354R6F.*e>l 

0.39889AC402 

0,2»7414E-»0t 

0.34306OE*0I 

0.34177lF-f0l 

0.2145«7E402 

0.4B2312F+01 

0,3B76BnF+01 

0.409S29F>ni 

0.I9S265F402 

fc'i.i77in2E*ni 

0.4S4783F+01 

0.493648F+01 

0.I24814F.402 

0,fl7221BE*0J 

0,4969fl9F+0l 

0.49321 8E*01 

0.I0583SE402 

0.106739E+0J 

P.526782E+01 

0.577250F+01 

0.926993C401 


W,J26254E402 


0,5S'»O5nE^0l 


«.S5732<>K*<’1 
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Table 3-17 . 

Jet centerline trajectory 

data for flat plug flush 

configuration^ R 8. 




SLOPE 



predicted z/Dg£f 

(DEGREES) 

PI,1562H3E*H1 

R,70l2»3F+fl! 

0.7bi7447F>PH 

«l.9^4t90E««l2 

P.469^17IT+H1 

«,10077SF*02 

0.10CIB42E>02 

«».3447tilE«ci2 

«,702BB9E + m 

w. 1 JOhBl E*fl2 

«’•!< B55wF+07 

O.258737E+02 



0.1 32oSi»E«07 

O.21CI963E+02 

«,Me973E*W? 

M.1417B2F+02 

«.143I25E*07 

0.|fl*Jt35F*02 

«. l723lfiE*03 

«'.1*il73B»>07 

o.|B2B3lE-»02 

fl.15«3B7E402 

0,2«3660F,402 

0,l*l9f97F + «7 

H.|B1(>i23E*8I2 

«.t42l07E402 



Table 3-18 


Jet centerline trajectory data for flat plug flush configuration, R = 6 



Z/D _ . 
eff 

PREDICTED z/D^^^ 

SLOPE 

(DEGREES) 


P!,S97f>8 3F40l 

M.5S9479f.«dt 

«.49|772t*02 


PI,«<^053'SF4»^1 

(1,79Rl0PE+p)i 

M.2*7S24E4(92 

R,7B23‘»5F*(^1 

«,939B77F*('1 

R.94t7AEF4()ii 

H*2t2«3SE4Vi2 

«1,1W9575E'K^7 

<4,1»5931E402 

rt.lP4926E*t^2 

1»,J71S99E4«2 

a.H0l914E4V)2 

H.J 1 469BE-K12 

«.l 1 3797F4<’I2 

S.145957E4M2 

R,172257E*«2 

«,118671F+P17 

«.1?l40nE+O7 

H>l7B«l42E4n3 


«.2H3594E+«!J 


H,179H27F+«'2 


«».12B12RE407 


*».IM7l7E*t»2 
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Table 3-19. Jet centerline trajectory data for flat plug flush configuration, R = 4. 

SLOPE 




PREDICTED Z/D 

eff 

(DEGREES) 

0.1549R-JE4M1 

d,35O03tE4tf<l 

H.349*i56F*fll 

».4p0«2Jt4«2 


0,5?91R3F4«1 

0.52B214F401 

(1.72R70AF402 

(1.7811 51 »-;4<n 

0.ft4065fiEtC'l 

0.6393B5E401 

«.189#i92E402 

«,ld944l 

H.72PI78PIF401 

0.775033F4O1 

0.11B710E402 

0. 14P770K4H2 

0.791'»41 E401 

0,79637tF401 

P.119093E402 

0, l72d99F*02 

0.R59621F401 

0.R5R321F401 

«.lP5327t>07 

0.2B.1431E402 

0.919139F401 

0.913543E401 

<'.9*10392F401 



Tablf* 3-20. i7ot contcrlino trajectory data for flat plug flush configuration, R 2.5. 


’■''“eff 


PREDICTED z/Dgff 

SLOPE 

(DEGREES) 


H.2f>441«»K4«1 

P.2M1*SE4«1 

W.329954F4B2 

»,46lS7*iK4V'1 

fl,^H7R31E4lfl1 

«1.3<»773PE4V)1 

».17B762F>(42 

fi,7772'»7E4m 

0,4793<J5f4flt 

0.4B2B37*C4«1 

B.m7t4F4«2 


0,55«»1feF4(Ki 

P.S4f)452E4i9l 

H»1<»7.12*F407 

«»,|4t'329»E4P'2 

H,60f»78«)F4M1 

O.ftP318flE401 

•»,919»r«F*Rl 

V.1716.I9E4H? 

t1,642«l8F4(»l 

P,fiP74.1F.40l 

B.I»l2*fl7E4«| 

t?.2<'2'>4«K4«7 

(i,ft9«3S3F4fil 

«.6‘»3nftF40| 

fl.7132l9E4fll 



no 


Table 3-21. Jet centerline trajectory data for flat plug down 0.375 configuration, R = 8. 




PREDICTED z/D 

ef f 

SLOPE 

(DEGREES) 


«.ft77311E*M1 

().5735n4E«;it 

«).S«4I90E4R2 

«.4 291 


».957i 2 «f:*oi 

«.1S447SE4«2 

«,7I555#.E;^M1 

12126E4H7 

M.I125fl«E*M2 

0.256R49E402 

0,lflH2eiE + l'2 

4i,i 25955 E-KJ2 

W.125465F4-h7 

0.217R42Ef«2 

H,128«49E*07 

('.n5(>i52E*H9 

•<,13595«iK*(?2 

0.JR61 JBE4<i)2 

(»,157497E*«? 

11.H5969E+M2 

«.14494fiE4«2 

0.]6369REtn2 


«i.f53247E-H»2 

PI.157RBRE+M2 

0.I45R95E+H2 



able 3-22. 

Jet centerline trajectory data for 

flat plug down 0.375 D 

n 

configuration, R = 6. 




SLOPE 


z/D „ 
eff 

PREDICTED Z/D __ 
eir 

(DEGREES) 

*>,14241 jEUat 

‘>.51 1371E401 

0.S16570F401 

0.5R2942E4O3 


(1,74<»904r*01 

O.7447f.«iE401 

O,2997feOE402 

*i,715«6qK+Ml 

0.HB«t84F4«l 

0.en2fi*i2E40t 

4I.272B44E402 

t>,l«0l4«>F+n? 

0.9B<>437E401 

O.9H71I1E401 

0.1M197F.402 

*!.12R793F+0? 

0.10774.1 E4«2 

O.1O73O9E402 

B.l54ft24E402 

0.157439F4H2 

0.113927F402 

O,ll47{i)nE402 

0.1359fl0E4O2 

0,l«60fl5E*02 

O.120441E402 

O.121254E+07 

«»,l22B6flE4P2 



’able 3-23, 

Jot centerline trajectory data 

for flat plug down 0.375 

D^ configuration, R = 4. 




SLOPE 

■'/“eff 

z/D 
^ eff 

PREDICTED z/D 

eff 

(DEGREES) 

0,1416(f9E>(*1 

(’,3f99ME*01 

0.324«4fiF401 

0,422142E-402 

fl,4275<>PE*H| 

0,'512776E401 

0.5030SSE401 

(’•749659E402 

t»,7t3P24F.4m 

M.ft21944E40l 

0.6161<ifiE40i 

0.1RRfi0|E«02 


H.7129JRE40I 

0.70«t23E*01 

0.I55692E402 

0, I2R64RE4H3 

0,767502E*0» 

O,777‘»0fiF.-»t»l 

0,m57RE+02 

0,15728iE40?, 

(».«402R|F401 

0.R42797F.401 

t'.l|9f60F402 

0,1R5920F.4W2 

<’.R91227E401 

0.R99945E+01 

0.1 AR441E4(42 
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Table 3-24. Jet 

centerline trajectory 

data for flat plug down 0.375 

configuration, R = 2.5. 

SLOPE 



PREDICTED z/D 

err 

(DEGREES) 

St,l30«92t4t1t _ 

«,24B012F4H1 

«,2434B7E401 

O.339R00F.4A2 

H,474473F.401 

M.3F-i71fiF4Ml 

«.374n«}E+pii 

fi.l«7195F*«2 

PI,71e?6BF.4Hl 

0.449H4BF.4H1 

«,456('«lE401 

fl.i 3Bft54E*t42 

0,B96217E4H1 

«,51fl196F+Pi1 

«,5l934BE4fij 

0.tl3337e4O2 

0.17B22WK4M2 

«*5B3fi89E4H1 

ei,57276?F4«11 

0.973679F4PH 

«,15ftB39E*n2 

H,*>737t2E4FH 

«,61BS52E+«1 

0.B61931F.4H1 

{»,1B5462F + W7 


«.6S9516E4«1 

0.77BS22F401 




2 o 

•x) ^ 

eg 

GO 



Table 3-25. 

Jet centerline trajectory 

data for flat plug down 0,876 

D^ configuration, R = 8 




SLOPE 

^/°eff 


PREDICTED z/Dgjf 

(DEGREES) 

Vi.ll I4»*5E«W1 

4*721 F + «1 


B.A3B34<«i:4f)2 

tl.3J5177E4C'1 

(1.750144F401 

B.‘»46«151F401 

B,4295'J7F4(42 

Pi,SSO«'37E+«1 

4*.l 1«*17BF'fB7 

(4.1J2BP7E402 

fl.334587E*02 

B,7«29t41E*^l 

0.175751K+07 

4V.175246F+B? 

0»27BP'2«E402 

f!,t«»06SHF4t^3 

0. 1 3’i424E4fl? 

«.l 36 b77E407 

0.24B] 13F4B2 

0.12307BE402 

B. 1 4517«IE407 

0.1451B3E407 

0.212738E4f)2 

B.1454bt)F4B? 

ti,1547bfcE407 

».l*i3fil7E4C»7 

0.I«1921E4H2 


Table 3-26. Jet 

centerline trajectory data 

for flat plug down 0.875 

D^ configuration, R = 6 




SLOPE 



PREDICTED z/D 

eff 

(DEGREES) 

0,ni057ir*«i 

0,5t’0764P+01 

0.496890Ff0t 

0.57J»2«E4»2 

0, 314725^+01 

0.77831 1 f;+01 

0.730467R+P1 

0.173131E402 

0,55fi521f:+01 

0.85#>306F+f>l 

0.873488E+H1 

0.2864J4E+C12 

0,782320P.+01 

e.'»R41«7E+01 

0.982579F+01 

0.214847C+02 

«,1«0615F.+02 

0.10«l85E+07 

0.1072R4F.4VI7 

0.2042S1E+02 

0.123MH5E+02 

0,1 14R74F.+0? 

0.1 |5«8?E+02 

0.1809S1F.+ W2 

fl, 145389K+02 

0.123460E+0? 

«,1720«7E+«2 

O.1F3343E+02 
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Table 3-27. 

Jet centerline trajectory data 

for flat plug down 0.875 

configuration, R = 




SLOPE 



PREDICTED z/D 

eff 

(DEGREES) 

0,1 ioo9nr»oi 

0,157 107E»OI 

o,34964BF401 

P,47(»fllF.40l 

0. ni^i<n.*o» 

O.S14414K101 

0,5147lir4fM 

«1.7«7l53r407 

t>.^5 M >BK*{11 

0.60S4SlK«0l 

O,ftl4759E+01 

H.21005«f 4 03 

H,7«Oflh6f.tOI 

0.6H79 |AI'40f 

0.fi91 39tE*cn 

0.17|2S«E4O2 

0.1««4<>2K403 

0,75051 3E401 

0,754743F.401 

0. I46522r402 

t'.lJjBJ**! 

H,H0I400E»01 

0,«09455F401 

0.I3916IE4O2 

0,1 4571 3K*i'? 

0. A75A4i4E«OI 

O,O57«>9lEt0| 

«l, MfilQSir4Cl2 


Table 3-28. 

Jet centerline trajectory data for 

flat plug down 0.875 D 

n 

configuration, R = 2.5 

=‘^“ef£ 


PREDICTED z/D 

eff 

SLOPE 

(DEGREES) 

«.l«7inF.*«'H 

i»,2*i3«R7F4«'1 

d,2473t»2E+»t 

ft.382569c«d2 

(i.33F:248E««t 

»1,3*i627<>E4(M 

d,3E33d<E+d1 

0,2Ofc273F,4«2 

d,553552F;4«i 

6'..42t895E-»Hl 

fl.43351fiE4CH 

<4,|S(Ddl7E4d2 

P.778972E+H1 

d,47573SF*l'l 

d.4R6R()8E4«l| 

0.121«l4F4d2 

d.lt)Pi«'36E+d7 

M.532619E4W1 

fl,53«l83SE*c»l 

o.t829idE4H2 

d.l2239<.E + d7 

P,589594E*«1 

a,5FiR777E4m 

0.9«34f.7E4dl 


«,l«473SF: + t'7 




e.»»t»2357F.*{M 


fft.8l0453F+(»l 
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Table 3-29. 

Jet centerline trajectory data for 

flat plug down 1,375 D 

n 

configuration, R = 8. 




SLOPE 

’‘-''’eft 


PREDICTED z/D 

ex f 

CDEGREES) 

0,10«249E.*«1. - 

Ci,^4Ht02t4C11 

0.64594fE40t 

0.649194e*W2 


P.9195t3F»«>l 

«,93B797E40f 

0.45«54nF'«n2 

0,5H317tE*Pl 

»,!10m7Ett»2 

0,1102RBF*H7 

0.340107C4H2 

0,7P46B7K + cil 

0.I749R2F + PI3 

Pi.17 332HF.tB7 

0.301 269E402 


0,n394lE*(*2 

H. 1 34PI4RF«02 

0.261 279Kt»2 

0.U0779E+02 

0,t43473E+d2 

0.I43779E+H2 

0.232140F+02 

0,n093fE+02 

0.t4P330E*02 

0.191445^*0? 

0.209fl42Et«2 



Table 3-30. Jet centerline trajectory data for flat plug dovm 1.375 configuration, R — 6. 

SLOPE 


'"'“eff 


PREDICTED Z/D 

eff 

(DEGREES) 

0,99937 lE+Bdl 

0,478954E4«1 

0,4779RRE*01 

0.'4fl9B22E4n2 

0.30l263E«0t 

P.699155E401 

0.70153BE401 

0,3R997«E402 

0.5027O0E+01 

0,fl34R60F.401 

0.838245E401 

0.3nie60E«02 

0,704t63E*01 

0,9500»2E-f01 

0,942464E401 

9.249571E402 

0,905676^4^01 

0,102690E402 

0.102B66E402 

0,2t5Sp9E402 

0,1 10720E403 

0,109«59E402 

0.110309E402 

0.I91076E402 

0,l30fl7|E402 

0,1 17384F403 

0.11 691 2K402 

0.172565E402 
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Table 3-31. 

Jet centerline trajectory data for 

flat plug down 1.375 

D^ configuration, R = 4* 




SLOPE 



PREDICTED z/D __ 
eff 

(DEGREES) 

f),9905!9*>F;4WVI 

0,34«19flE4Cll 

B,34234«E4B1 

(*.47l3t0F4O2 


O,406n7K4Rt 

0.4®3652E4BI 

0.266635F4B2 

0,5»!t4n2E*Wl 

M,570fnE4Hl 

H,567544r4v*t 

0.194270E402 


ei,fi34ft44F401 

B. 63051 iE401 

0.I561R2R402 

«.904330E*(11 

«,60M733F4fll 

0.6S2026F+01 

0.132259F,4«»2 

dl.t 1K58WE*(12 

(".77SB21 E4f<1 

B.726140r40| 

04n5653K402 

«,l3H73tE4W2 

H.757547F4PI1 

0.765027E401 

«.»«3352E402 

9 


« 

/ ♦ 
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Table 3-32. 

Jet centerline trajectory data 

for flat plug down 1.375 

D configuration, R = 2.5, 
n 



- 

SLOPE 

=‘''“e££ 


PREDICTED z/D 

err 

(DEGREES) 

H,«»<>4677E4P'(« 

«l,2'»1340f4(ii 

H.2394|4F+ei 

fi.l«2874i;4«i2 

e,?971V'lK+«l 

«,138«47E4H1 

ei,34240lE4pj 

fi.2P13lSF«02 

«,498069F44’t 

«,4<?2fi5lE4«>l 

P.4O3558E40I 

«.144St7E402 

H.699743E4M1 

t».446}77F4«l 

0.449S4?F4Ht 

0.tl5570P4(l2 

0,9(1n4l«f>tM 

«»,4897n3K4fl1 

f'.4«7l92E*0I 

O.97«5»I0F4«1 

(K.110I72E4O2 

n,5?M427F4Hl 

Ji.Sl94ft4R4pil 

0.892954E4«J 

P.1303W2F+H? 

e.SM 152F4C11 

».!(479«KF.4(^i 

0,70!87«F4OJ 
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SECTION 4: JET CENTERLINE DYNAMIC PRESSURE DECAY DATA 


In this section the dynamic pressure decay data along the 
jet centerline are presented in tabular form. These data have 
been taken using a pitot static probe attached to a three 
dimensional traverse. The probe was oriented to be tangent 
to the local jet centerline using data from Section 3 , and then 
the probe was traversed in the z-direction at various x locations 
to find the maximum q values. The x and z locations of the 
pitot static probe tip have been corrected for deflections of the 
probe traverse. These q data are listed in non-dimensional 
form versus ®/^eff' where s is the arc length along the jet 
centerline path. 

These dynamic pressure data are found in the following tables: 


Configuration 
No Plug 


Round Plug Flush 


Round Plug Down 0.5 D 
^ n 


Round Plug Down 1.0 D^ 


R 


Table 


8 

6 

4 


2.5 


4-1 

4-2 

4-3 

4-4 


8 

6 

4 


2.5 


8 

6 

4 

2.5 

8 

6 

4 

2.5 


4-5 

4-6 

4-7 

4-8 

4-9 

4-10 

4-11 

4-12 

4-13 

4-14 

4-15 

4-16 
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Configuration 

R 

Table 

Plat Plug Flush 

8 

4-17 


e 

4-18 


4 

4-19 


2.5 

4-20 

Flat Plug Down 0.375 

n 

8, 

4-21 

6 

4-22 


4 

4-23 


2.5 

4-24 

Flat Plug Down 0.875 D^ 

8 

4-25 


6 

4-2 6 


4 

4-27 


2.5 

4-28 

Flat Plug Down 1.375 D^ 

8 

4-29 


6 

4-30 


4 

4-31 


2.5 

4-32 
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t 



Table 4-1 

Jet Centerline Decay Data fcr 
No Plug, R = 8 


q(s) - 

®'^^eff q(0) - q„ 


0 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 


1.000 

0.992 

0.997 

0.929 

0.636 

0.358 

0.217 

0.148 

0.107 

0.076 

0.058 

0.045 

0.035 

0.029 

0.024 



Table 4-2 

Jet Centerline Decay Data for 
No Plug, R = 6 


q<s) - q„ 
q(0) - 


0 

1.000 

2 

0.986 

3 

0.986 

4 

0.7305 

5 

0.378 

6 

0.212 

7 

0.123 

8 

0 . 08 i 29 

9 

0.061 

10 

0.0427 

11 

0.033 

12 

0.027 

14 

0.022 



Table 4-3 

Jet Centerline Decay Data for 
No Plug, R = 4 


q(s) - 
q(o) - gpo 


0 

1 

2 

3 

4 

5 

6 

7 

8 
9 


l.QOO 

0.9652 

0.9248 

0.7i752 

0.3745 

0.1896 

0.1114 

0.0705 

0.0507 

0.0393 


10 


0.0306 


Table 4-4 

Jet Centerline Decay Data for 
No Plug, R = 2. 5 



q<s) - 
q(0) - qoo 


0 

1 

2 

3 

4 

5 
7 

10 


1.000 

0.7366 

0.6865 

0.4307 

0.2194 

0.1269 

0.0515 

0.0183 



Table 4-5 

Jet Centerline Decay Data for 
Round Plug Flush, R = 8 


i 

q(s) - qoo 
®/°ef f q(0) - q^ 


0 

2 

3 

4 

5 

6 

7 

8 
9 


10 


1.0000 

0.8297 

0.7998 

0.7455 

0.4668 

0.2696 

0.1661 

0.1046 

0.0731 

0.0521 


Table 4-6 

Jet Centerline Decay Data for 
Round Plug Flush, R = 6 


s/D 


eff 


q(s) - 

q(0) - 


0 

2 

3 ' i 

4 

5 

6 

7 

8 
9 

10 


1.0000 

0.8366 

0.7420 

0.4840 

0.2726 

0.1514 

0.0936 

0.0613 

0.040 

0.03 


Table 4-7 

Jet Centerline Decay Data for 
Round Plug Flush, R = 4 


q(s) - q^o 

^/^ef f q(0) “ qoo 


0 

1 

2 

3 

4 

5 

6 

7 

8 

10 


1.0000 
0.7932 
0. 7321 
0.364 
0.2128 
0.1293 
0.0773 
0.0576 
0.039 
0.022 
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Table 4-8 

Jet Centerline Decay Data for 
Round Plug Flush, R = 2.5 


s/D 


ef f 


q(s) - 
q(o) “ gpo 


0 

1 

2 

3; 

4 

6 

8 

10 


1.0000 

0.5044 

0.2654 

0.1313 

0.0715 

0.0291 

0.0170 

0.013 



Table 4-9 

Jet Centerline Decay Data for 

Round Plug Down 0.5 D , R = 8 

n 


q(s) - 

S/D^ q(0) - 


0 

2 

3 

4 

5 

6 

7 

8 
9 


1.0000 

0.6944 

0.693 

0.5751 

0. 3941 

0.2346 

0.1588 

0.1015 

0.0754 


10 


0.0562 



Table 4-10 

Jet Centerline Decay Data for 
Round Plug Down 0.5 D^^, R = 6 


q(s) 

s/Deff qW 



0 

2 

3| 

4 

5 

6 

7 

8 
9 


, 1.0000 

0.6972 

0.6262 

0.3705 

0.2066 

0.1175 

0.0764 

0.052 

0.038 


10 


0.0266 


^ Table 4-11 

Jet Centerline Decay Data for 
Round Plug Down 0.5 D^, R ■= 4 


s/D 


eff 


q(s) - 
<3^0- - <3oo 


0 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


1.0000 

0.6978 

0,6445 

0.4344 

0.2205 

0.1226 

0.0719 

0.0508 

0.0367 

0.0265 

0.020 



Table 4-12 

Jet Centerline Decay Data for 
Round Plug Down 0 3 D^, R = 2.5 


q(s) - q„ 

s/Deff q(0) - 


0 

1 

2 

3 

4 
6 
8 


1.0000 

0.6272 

0,5565 

0.3465 

0.1748 

0.062 

0.0352 


10 


0.0234 


Table 4-13 

Jet Centerline Decay Data for 
Round Plug Down 1.0 D^^, R = 8 


<3(s) - q„ 

s/»eff q<°> - 


0 

1.0709 

3 

0.9902 

4 

0.908 

5 

0.5385 

6 

0.3295 

7 

0.1745 

8 

0.1159 

9 

0.0892 

10 

0.0638 

12 

0.0413 

15 

0.0206 



Table 4-14 

Jet Centerline Decay Data for 
Round Plug Down 1.0 D^, R = 6 


q(s) - 

s /D^ff q(0) - gpo 


0 

2 

3 

4 

5 

6 

7 

8 
9 

10 


1.0000 

1.0007 

0.981 

0.624 

0.3611 

0.2086 

0.1410 

0.0931 

0.0706 

0.0508 



Table 4-15 

Jet Centerline Decay Data for 
Round Plug Dovni l.O.D^z R = 4 


q(s) - q« 
q(o) - qcp 


0 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


1.0000 

0.9585 

0.9539 

0.7124 

0.3683 

0.2039 

0.1287 

0.0865 

0.0640 

0.0490 

0.0410 


Table 4-16 

Jet Centerline Decay Data for 
Round Plug Down 1.0 D^, R =2.5 


s/D 


eff 


q(s) - 
^( 0 ) ~ 


0 

1 

2 

3 

4 

5 

6 

7 

8 


1.0000 

0.7054 

0;6557 

0.4000 

0.2327 

0.1281 

0.0886 

0.060 

0.047 


10 


0.030 



Table 4-17 

Jet Centerline Decay Data for 
Square Plug Flush, R = 8 


q(s) - 

s/Deff q(0) - ^00 


0 

2 

3 

4 

5 

6 

7 

8 
9 

10 


1.0000 

0.7166 

0.7166 

0.4881 

0.3839 

0.2067 

0,1536 

0.1134 

0.077 

0.0596 



Table 4-18 

Jet Centerline Decay Data for 
Square Plug Flush, R = 6 


s/D 


eff 


q(s) - 

^ 0 ) - q„ 


0 

2 

3 

4 

5 

6 

7 

8 


1.0000 

0l7798 

0.661 

0.4714 

0.3090 

0.1873 

0.1125 

0.0757 


10 


0.039 


Table 4-19 

Jet Centerline Decay Data for 
Square Plug Flush, R = 4 



- qco 

0 

1.0000 

1 

0.6851 

2 

0.6216 

3 

0.3377 

4 

0.1906 

5 

0.1179 

6 

0.0763 

7 

0.0574 

8 

0.042 

10 

0.025 
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Table 4-20 

Jet Centerline Decay Data for 
Square Plug Flush, R = 2.5 


s/D 


eff 


q(s) - 


0 

1 

2 

3 

4 
6 
8 

10 


1.0000 

0.409 

0.500 

j 

0.2024 

0.108 

0.039 

0.0201 

0.0180 



Table 4-21 

Jet Centerline Decay Data for 
Square Plug Down 0.375 D^, R = 8 


s/D 


eff 


q(s) - 

- ^00 


0 

2 

3 

4 

5 

6 

7 

8 
9 

10 


1.0000 

0.7415 

0.7688 

0.6385 

0.40725 

0.2298 

0.1406 

0.0922 

0.0586 

0.0428 


Table 4-22 

Jet Centerline Decay Data for 
Square Plug Down 0.375 D^, R = 6 


s/D 


eff 


<3(s) 

qfoi ” qco 


0 

2 

3 

4 

5 

6 

7 

8 
9 

10 


1.0000 

0.8288 

0.7675 

0.4520 

0.2534 

0.1344 

0.G842 

0.0575 

0.042 

0.033 
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Table 4-23 

Jet Centerline Decay Data for 
Square Plug Down 0.375 D^, R = 4 



q<s) - 
q(0) - q^ 

0 

1.0000 

1 

0.7863 

2 

0.6744 

3 

0.4134 

4 

0.218 

5 

0.1265 

6 

0.081 

8 

0.038 

10 

0.024 


146 


Table 4-24 

Jet Centerline Decay Data for 
Square Plug Down 0.375 D^, R = 2.5 


®/°eff 

q(s) - 
q(0) - q„ 

0 

1.0000 

1 

0.4781 

2 

0.3328 

3 

0.1309 

4 

0.0782 

6 

0.032 
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Table 4-25 

Jet Centerline Decay Data for 
Square Plug Down 0.875 D^, R = 8 



q(s) - q, 
q(0) - q, 

0 

1.0000 

2 

0.6538 

3 

0.6439 

4 

0.549 

5 

0.4746 

6 

0.3447 

7 

0.1692 

8 

0.1082 

9 

0.0765 

10 

0.0531 


Table 4-26 

Jet Centerline Decay Data for 
Square Plug Dovm 0.875 D^^, R = 6 


q(s) - 

®^°eff q(0) - q„ 


0 

2 

3 

4 

5 

6 

7 

8 
9 

10 


1.0000 

0.6461 

0.644 

0.6036 

0.2771 

0.1359 

0.0875 

0.0609 

0.0420 

0.0323 


Table 4-27 

Jet Centerline Decay Data for 
Square Plug Down 0.875 D^, R = 4 



q(s) - 


0 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


1.0000 

0.6405 

0.6160 

0.4647 

0.2366 

0.1248 

0.0791 

0.052 

0.0383 

0.027 

0.018 
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Table 4-28 

Jet Centerline Decay Data for 
Square Plug Down 0.875 D^, R = 2.5 



q(s) - q„ 

^ ) •' <3oo 

0 

i.opoo 

1 

0.6149 

2 

0.5542 

3 

0.3415 

4 

0.1809 

6 

0.0642 

8 

0.0312 

10 

0.022 
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Table 4-29 

Jet Centerline Decay Data for 
Square Plug Down 1.375 D^^, R = 8 


s/D 


eff 


q(0) - q„ 


0 

2 

3 

4 

5 

6 

7 

8 
9 

10 


1.0000 

0.8740 

0.8564 

0.6636 

0.6019 

0.3412 

0.2147 

0.1607 

0.1110 

0.083 



Table 4-30 

Jet Centerline Decay Data for 
Square Plug Down 1.375 D^, R = 6 


s/D 


eff 


q(s) - q«, 
q(0) - q^ 


0 

2 

3 

4 

5 

6 

7 

8 
9 

10 


1.0000 

0.8266 

0.758 

0.557 

0.3383 

0.1830 

0.125 

0.0881 

0.066 

0,051 
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Table 4-31 

Jet Centerline Decay Data for 
Square Plug Down 1.375 D^^, R = 4 


s/D 


eff 


- ^00 


0 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


1.0000 

0.7405 

0.7030 

0.602 

0.3294 

0.1901 

0.115 

0.080 

0.0573 

0.0465 

0.035 



Table 4-32 

Jet Centerline Decay Data for 
Square Plug Down 1.375 D^, R = 2.5 



q(s) - q„ 

q(0) " q„ 

0 

1.0000 

2 

0.655 

3 

0.404 

4 

0.2192 

5 

0.1348 

6 

0.0888 

7 

0.0628 

8 

0.046 

9 

0.035 

10 

0.028 


155 
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